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CATALYTIC SYSTEMS FOR THE POLYMERIZATION AND COPOLYMERI2ATION OF ALPHA- 
OLEFINS 

The present invention relates to a heterogeneous catalytic system and its use in olefin polymerization. 
5 STATE OF THE ART 

It is very well known that homogeneous catalytic systems present a disadvantage, when they are used iu 
suspension polymerization processes, a part of the produced polymer adheres to the reactor walls; this 
effect is technically called "reactor fouling". Besides, in most cases, the particle size of the obtained 
polymer is very small and the bulk density is low, thus the industrial production is reduced. In order to 
10 prevent the reactor from fouling and to control the size and the morphology of the polymer particles which 
are formed, the homogeneous system can be supported on an inorganic oxide. 

In the last years different preparatory strategies have been used in order to reach this aim. EPA-206794 
(Exxon) discloses a catalyst which comprises a earner, a metailocene, and an alumoxane. The carrier is 
fhst treated with alumoxane and then the metailocene is added. EP-A-295312 (Mitsui) discloses a catalyst 
15 consisting of a carrier wherein alumoxane is precipitated and then the resulting material is impregnated 

with a metailocene. No additional cocatalyst is used in the polymerization process. 

The fust application claiming a process wherein the metailocene is reacted with the support surface is EP 
293815 (HOECHST). The metailocene contains a SiOR group that reacts with the OH groups on the 
surface of the support. 

20 HP 757053 (HOECHST) supports the metailocene by reacting the hydroxyls of the inorganic support with 
a metailocene which contains a M-R-Z-Cl group, wherein M is Si, Ge or Sn and Z is B, Si, Ge or Sn. EP 
757992 (REPSOL) discloses a catalyst comprising a metailocene wliich contains a Si-Cl group to react 
with the hydroxyls of the inorganic support. 

Object of the present invention is the preparation of a supported catalyst for (co)polymerization of 
25 ethylene, whose activity is not decreased by the heterogeneization process and which results in a polymer 
having a very good morphology. 

Thanks to the methods described in the present invention, heterogeneous catalysts can be obtained; they 
allow to effectively control the morphology and the distribution of particle sizes, with a regular growth of 
the polymer around the catalyst particles and without reactor fouling. 



30 



DETAILED DESCRIPTION OF THE INVENTION. 

The present invention relates to heterogeneous catalytic systems obtained by reacting a specific class of 
metailocene compounds with a treated porous inorganic support, i.e. a support having on its surface an 
alumoxane. 
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According to the present invention the specific class of metallocene compounds is defined by general 
formulas I, II and III. 



(LR k ULR k . f (R , OSiR lI 3 ) f kMX y I 



Qm m n 



(R^SiOR 1 /' 





wherein: 

10 L, equal to or different from each other, is selected from the group comprising: cyclopentadienyl, indenyl, 
tetrahydroindenyl, fluorenyl, octahydrofluorenyl and benzoindenyl; 

each R is independently selected from hydrogen, C r C 2 o alkyl, C 3 -C 20 cycloalkyl, Q-C20 aryl, C3-C20 
alkenyl, C7-C20 arylalkyi, Ct-C^o alkylaryl, Cs-C^ arylalkenyl, linear or branched, optionally substituted by 
1 to 10 halogen atoms, or a group SiR u 3 ; 

15 each R 1 , equal to or different from each other, is a divalent aliphatic or aromatic hydrocarbon group 

containing from 1 to 20 carbon atoms, optionally containing from 1 to 5 heteroatoms of groups 14 to 16 
of the periodic table of the elements and boron ; preferably it is: C1-C20 alkylene, C 3 -C2ocycloalkylene, Q- 
C20 arylene, C 7 -C 20 alkenyl, C7-C20 arylalkylene, or alkylarylene, linear or branched, or a group SiR n 2 ; 
each R n is independently selected from C,-C 20 alkyl , C3-C20 cycloalkyl, C 6 -C2o aryi, C 3 -C 20 alkenyl, C7-C20 

20 aiytalkyl, C 8 -C 20 arylalkenyl or C 7 -C 20 alkylaryl, linear or branched; preferably R u is methyl, ethyl, 
isopropyl; 

each Q is independently selected from B, C, Si, Ge, Sn; 

M is a metal of group 3, 4 or 10 of the Periodic Tabic, Lanthanide or Actinide; preferably h is titanium, 
zirconium or hafnium; 
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each X is independently selected from: hydrogen, chlorine, bromine, OR n , NR n 2 , C l -C 2() alkyi or C 6 -C 20 
aryl; 

L' isNorO; 

k depends of the type of L; more specifically when L is cyclopentadienyl k is equal to 5, when L is indenyl 
5 k is equal to 7, when L is fluorenyl or beiizoiiidenyl k is equal to 9, when L is tetrahydroindenyl k is equal 

to 1 1 and when L is octahydiofluorenyl, k is equal to 17; 

z is equal to 0, 1 or 2; 

x is equal to 1, 2 or 3; 

y is equal to 1, 2 or 3; 
10 x + y + z is equal to the valence of M, 

m is an integer which can assume the values 1, 2, 3 or 4; 

a and b are integers whose value ranges from 0 to k-1; 

f is an integer whose value ranges from 1 to k; 

g is an integer whose value ranges from 0 to 1; 
15 c and e are equal to 0 or 1 ; 

a + b + c is at least 1 ; 

a + g + c is at least 1 ; 

d is equal to 0, 1 or 2; 

when Q is B, then c + d — 1; 
20 when Q is C, Si, Ge or Sn, then c + d = 2; 

when 1/ is N, then g + e = 1; 

when L* is O, then g = 0 and e = 0. 

Non limitative examples of R , OSiR n 3 are: 

CII 2 -CII 2 -OSiMe 3 ; CH 2 -CII 2 -CII 2 -OSiMe 3 ; CH 2 -0-CH 2 -OSiMe 3 ; 0-CH 2 -CH 2 -OSiMe 3 ; SiMe.- 
25 CH 2 -CH 2 -OSiMe 3 ; CH 2 -C*H 5 -CH 2 -OSiMe 3 ; CH(C 2 H 5 )-CH 2 -OSi(C 2 H5) 2 Me; C(CH 3 ) 2 -C(CH 3 )2- 

OSi(PhMe) 3 ; CH(CH 3 )-CH(CH 3 )-0-SiEtMe 2 ; SiMe 2 -OSLMe 3 . 

Preferably the group R T OSiR" 3 is selected from CH 2 -CH 2 -OSiMe 3> CH 2 -CH 2 -CH 2 -OSiMe 3 , CH 2 -0-CH 2 - 
OSiMe 3 , 0-CH 2 -CH 2 -OSuMe 3 , SiMe 2 -CH 2 -ClI 2 -OSLMe 3 , SiMe r OSiMe 3 . 
Preferred structures of compounds of formula I, II and m are the following: 

30 
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R^SiO-R 1 -^ E^SiO-R^p R^SiO-R 1 -^ R^O-R'-fnd 

x / ^ x / ^ x 

Cp' R^SiO-^-Cp i nd ^SiO-R'-^d' 



,A> V l£siO-E?-Cp R^SiO-R 1 — Cp 

Cp Cp R^SiO-R 1 — Cp 

R3SiO-R-Bzind v RaSiO-R-TBzfruk RaSiO-R— Co. R3S1O R— Co> 

x z / x / x X x 

Ind 



n 



Bzbid R3S1O-R— Bzlnd Fluo 



Bzlixd 



R^SiO-tf-BzInd R^SiO-R^BzInd 



^-^/ N Z r- X I S/ X Zr - X -Zr 



Bzlnd 



R 

X BzInd I^SiO 



n 1 

y^K R?SiO-R^Co / 

>r x R X X >' x 

x « \ X x ? \ / x 

Bzlnd RjSiO-R-BzIiid 



^SiO-K-BzInd 




Bzlnd 
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F^SIO-r!— Fluo 
P^SiO-R 1 — <_ p 



V 



pJ5siO-R ! -HFIuo 



*5siO-R l --Flu6 



I^SiO-R*— Cp 



V 




R 

p5siO-Rf- 



I^SiO-R— Bzlnd 



R 



R 




Z ( x rf|siO-B?- 



I^SiO-B?— Bzlnd 



n i 
R3S1O-R— Ci; 










Bzlnd I^StO-R*— Bzlnd 




Bzlnd 



Bzlnd 




X 



Bzlnd 





J3> 



/ x R \/ x R /\ / - x 

Fluo FIuo N / 

Ind 



"Si" 'zf 
Ind 



n 1 
RjSiO-R—Ci; 




n 1 
R3SiO-R-^Cc 



Ind 




Bzlnd 



Fluo 
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RjSiO-R 



R, 



R' 
R 



:L/< 



R 

R^SiO-R 



R 



R 1 

n i » 



R^SiO-R^ 



.Co 

. / X 

Fluo 



/ X R"siO-R'— j:- 



R 



/Si 



Ind 



\ ^x 

/ x 



'Ind 
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5 Wherein Cp, Ind, Bzlnd and Fluo indicate respectively a cyclopentadienyl, indenyl, benzoindenyl and 
fluorenyl ring optionally substituted by Q-C20 alkyl , C3-C20 cycloalkyl, Q-C^aryl C3-C20 alkenyl, Ct-C^ 
arylalkyl, CVC20 arylalkenyl or C 7 -C 2 o alkylaiyl; the maximum number of substituents depends on the 
amount of hydrogen which can be substituted; R, R 1 , R n and X have the above indicated meaning. 
Preferred compounds for use in the present invention are the following: 
10 bis(trimethylsiloxyethyl-cyclopentadienyl) zirconium dichloride; 

(trimethylsiloxyethyl-cyclopentadienyl)(cyclopentadienyl) zirconium dichloride ; 
(trimethylsiloxi'ethyl-cyclopentadienyl)(indenyl) zirconium dichloride; 
(trimethylsilox>*ethyl-cyclopentadienyl)(2-methyl-indenyi) zirconium dichloride; 
(trimethylsUoxyethyl-cycloperitadienyI)(fluorenyl) zirconium dichloride; 
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(trimethylsiIoxyethyl-cyciopentadienyl)(9-methyl-fluorenyl) zirconium dichloride; 
(triinethylsilox> f ethyl-cyciopentadienyl)(pentamethylcyclopentadienyl) zirconium dichloride; 

bis(tnniethylsiJoxypropyl-cyclopentadienyl) zirconium dichloride; 
5 (Iriniethylsilox^'propyi-cyclopeniadienylXcyclopentadieriyl) zirconium dichloride ; 
(triniethylsilox>propyl*cyclopentadieti}*I)(iiidenyl) zii coniuni dichloride, 
(trimethylsiloxypropyl-cyclopentadienyl)(2-methyl-indenyl) zirconium dichloride; 
(trimethylsiloxypropyl-cyclopentadienyl)(fluorenyl) zirconium dichloride; 
(trimethylsiloxypropyl-cyclopentadienyl)(9-methyl-fluorenyl) zirconium dichloride; 
1 0 (t rimethytsiloxypropyl-cy clopentadienyl)(pentamet hyicy clopentadienyl) zirconium dichloride; 

bis(trimethylsiloxy-methoxy-cyclopentadienyl) zirconium dichloride; 
(trimethylsiloxy-methox> r -cyclopentadienyl)(cyclopentadienyl) zirconium dichloride ; 
(tiiinethylsiloxy-methoxy-cyclopeiitadienyl)(iiideiiyl) zirconium dicliloride; 
1 5 (triinethylsUoxy-methoxy-cycIopentad^enyl)(2-methyl-uidenyl) zirconium dichloride; 

(trimethylsiloxy-methoxy-cyclopentadienyI)(fIuorenyl) zirconium dichloride; 
(trimethylsiloxy-methoxy-cyclopentadienyl)(9-methyl-fluorenyl) zirconium dichloride; 
(trimethylsiloxy-methoxy-cyclopentadienyl)(pentamethylcyclopentadienyl) zirconium dicliloride; 

20 bis(trimet}iylsiloxy-ethoxy-cyclopentadienyI) zirconium dichloride; 

(trimethylsilox>'-ethoxy-cyc!opentadienyl)(cyclopentadienyl) zirconium dichloride ; 

(triniethylsiloxy-ethoxy-cyclopentadienyl)( 1 -indenyl) zircoiiiuin dichloride; 

(triinethyIsiloxy-ethoxy-cyclopentadienyl)(2-methyl-indenyl) zirconium dichloride; 

(trimethylsiioxy-ethoxy-cyclopentadienyl)(fluorenyl) zirconium dicliloride; 
25 (trimethylsiloxy-ethoxy-cyclopentadicnyl)(9-methyl-fluorenyl) zirconium dichloride; 

(trimethylsiloxy-ethoxy-cyclopent adienyl)(pentamethylcyclopentadienyl) zirconium dichloride; 

bis( trimethylsiloxy-ethyl-(dimef hyl )silyi-cyciopentadienyl) zirconium dichloride; 

(trimethylsUoxy-ethyl-(diraethyl)silyl-cyclopentadieiiyI)(cyclopentadienyl) zirconium dicliloride; 
3 0 (triinethylsaoxy-ethyl-(diiiiethyl)silyl-cyclopejitadieiiyl)(indenyl) zirconium dicliloride, 

(trimethylsiloxy-cthyl-(mmethyl)sUyl-cyclopentadienyl)(2-methyl-indenyl) zirconium dichloride; 

(trimethylsiloxy-ethyl-(dimethyI)silyl-cyclopentadienyl)(fluorerryl) zirconium dicliloride; 

(trimethylsil oxy-ethy l-(dimethy i)silyl-cyclopent adienyl)(9-methyl-fluorenyl) zirconium dichlorid e; 

(trimethyki1oxy-ethyl-(dimet zirconium dichloride; 

35 bis(trimethylsiloxy-(dimethyl)silyl-cyclopentadienyl) zirconium dichloride; 
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(trimethyisiloxy-(dimethyl)silyl-cyclopentadienyI)(cyclopentadienyl) zirconium dichloride; 

dinietIiyUilandiyIbis(2-tt inielliyisiloxyethyl-cyclopentadieiiyl) zirconium dichloride; 

dLmethyisilandiylbis(3-trimethylsiloxyethyl-cyclopentadienyi) zirconium dichloride; 
5 dimethyisilandiy!(3 -trirnethylsiloxyethyl-cyclopeiitadienyl) (ciclopenladienyl)zirconium dichloride; 

dimethylsilaiioUyl(2-Uuiietliylsaoxyethyl-cyclopeiitadieiiyl)( 1 -indenyl) zirconium dichloride, 

dimethyl silandiyl(3 -trimethylsiloxyethyl-c>xlopentadienyl)( 1-indenyl) zirconium dichloride; 

dimethylsilandiy!( 1 -(3-triniethylsiloxyethyl-indenyl))(ciclopentadienyl) zirconium dichloride; 

dimethyisilandiyl(2-trimethylsiloxyethyl-cyclopentadienyl)( 1 -(2-methyUindenyl)) zirconium dichloride; 
10 dimethylsUandiyl(3-trimethylsiloxyethyl-cyciopentadienyl)(l -(2-methyl-indenyl)) zirconium dichloride; 

diniethylsilandiyl(2-trimethyhiloxyethyl-cyclopentadienyl)(9-fluorenyl) zirconium dichloride; 

dimethyisiiandiyl(3-triniethylsiloxyethyl-cyciopentadienyl)(9-fluorenyl) zirconium dichloride; 

dimethyisUaiidiyl(2-triinelhyisUoxyethyl-cyciopentadieriyi)(9-(2-niethyI-fiuoreayl)) zirconium dichloride; 

dhnethylsilaiidiyl(3-truuediyisUoxyethyl^ zirconium dichloride; 

1 5 dimethylsUandiyl(3-trimethylsiloxyethyl-cyclopentadienyl)( 1 -(2-methylbenzoindenyl)) zirconium dichloride; 

dimethylsilaudiylbis(2-trimethylsiloxypropyl-cyclopent adienyl) zirconium dichloride; 

dimethylsilandiytbis(3 -trimethylsiloxypropyl-cyclopentadienyl) zirconium dichloride; 

dimethyIsilandiyl(3-tri!nethylsiloxypropyl-cyclopentadienyl) (ciclopentadienyl) zirconium dichloride; 
20 dimethylsilandiyl(l-(3-trimethylsiloxypropyl-mdenyi)) (ciclopentadienyl) zirconium dichloride; 

diniethylsilaiidiyl(2-trinietliylsilox> r propyl-cycloperiladienyl)(l -indenyl) zirconium dicliloride; 

dimethylsilandiyl(3-ainiethylsiloxypi opyl-cyclopentadienyl)(l -indenyl) zirconium dicliloride, 

dimetliylsilandiyl(2-trimethylsilox>propyl-cyclopentadienyl)( 1 -(2-methyl-indenyl)) zirconium dichloride: 

dimethylsilandiyl(3-trimethylsiloxypropyl-cyclopentadienyl)( 1 -(2-methyl-indenyl)) zirconium dichloride; 
25 dimethyisilandiyl(2-trimethylsiloxypropyl-cyclopentadienyl)(9-fluorenyl) zirconium dichloride; 

dimethy1silandiy(3-trimethylstloxypropyl-cyclopentadienyl)(9-fluoreny0 zirconium dichloride; 

dimethylsilaiidiyl(2-triinethylsilox\propyl-cyclopentadienyl)(9-(2-methyl-fluorenyl)) zirconium dichloride; 

dimethylsilandiyl(3-trunethylsi]oxypropy!-cyclopentaoUenyl)(9-(2-methyl- zirconium dichloride; 

dimethylsUandiyl(3-trimethylsiloxypro^ zirconium 
30 dichloride, 

dimethylsilandiylbis(2 -trimet hylsiloxy-methoxy-cyclopentadieny I) zirconium dichloride; 
dimethylsilandiylbis(3 -trimethylsiloxy-methoxy-cyclopentadienyl) zirconium dichloride; 
dimethylsilaiidiyl(2-trimethylsiloxy-methoxy-cyclopentadienyl)(l-indenyl) zirconium dichloride; 
35 dimethylsUandiyl(3-trimethylsiloxy-metho^ 
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dimethylsilandiyl(2-trimethylsiloxy-methoxy-cyclopentadienyI)(l -(2-methyl-indenyl)) zirconium dichloride; 
dimethylsilandiyi(3-triinethylsi^ zirconium dichloride; 

dimethylsilandiyl(2^rimethylsto^ zirconium dichloride; 

dimethy Isilandiy !(3 -trimet hy fsiloxy-methoxy-cy clopenta dienyl)(9-fluoreny 1) zirconium dichloride; 
5 dimethylsilandiy](2-trimelhylsiloxy zirconium 

dichloride; 

dimethylsilaiidiyl(3-trimethylsitoxy-methoxy-cyclopentadienyl)(9-(2-methyl-fluorenyl)) zirconium 
dicliloride; 

10 dimethylsilandiylbis(2-Trimethylsiloxy-et}ioxy-cyclopentadienyl) zirconium dichloride; 

dimetliylsilandiylbts(3 -trimethyhik>xy-ethoxy-cyciopemadienyl) zirconium dichloride; 

dimethy!silandiyK2-tnmethylsiloxy-ethoxy-cyclopentadieny))(l-indenyl) zirconium dichloride; 

dimetiiylsilandiy(3-trimethylsiloxy^thoxy-cyclopentadienyl)(l-iudenyl) zirconium dicliloride; 

diinethylsUaiidiyl(2-triniethylsiloxy-ethoxy-cyclopentadieiiyl)( 1 -(2-methyl-indenyl)) zirconium dicliloride; 
1 5 dimethylstfandiyl(3-trimethylsiloxy-eth^ zirconium dichloride; 

dimethylsilandiyK2-trimethyIsiloxy-etlioxy-cyc[opentadienyl)(9-fluorenyl) zirconium dichloride; 

dimethylsilandiyl(3 -trimethylsiloxy-ethoxy-cycIopentadienyl)(9-tluorenyl ) zirconium dichloride; 

dimethylsilandiy](2-trimethy^ zirconium dichloride; 

cUmethylsUandiyl(3-triinethylsiloxy-ethoxy-cycloperitadienyl)(9-(2-methy zirconium dichloride; 

20 

dimethylsilandiylbis(2-(trirne^ zirconium dichloride; 

dhnethylsilandiylbis(3-(trime dichloride, 
dimcthylsilandiyl(2-(trimethylaiox>'-ethyl-(dimethyl)sUyl)-cyclopentadienyl)^ zirconium 
dichloride; 

25 dimethylsilandiyt(3 -(trimethylsiloxy-ethyl-(diraethyl)silyl)-cyclopentadienyl)( 1 -indenyl) zirconium 

dichloride; 

dimethylsiiandiyl(2<trimethyk 
zirconium dichloride; 
duuethyls~dandiyl(3-(trimethyM^ 
30 zirconium dicliloride; 

dimethyistfandiyl(2-(trimethylsiloxy-etty^ zirconium 
dichloride; 

dimethylsilandiyl(3^trime^ zirconium 
dichloride; 

35 
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dimethylsilandiyl(2 -(trmiett^ 
zirconium dichioride, 
dimethylsilandiyl(3-(trimctf^ 
zirconium dichioride; 

dimethylsilandiyl(3 -ariniethylsiloxy-(dimelhyl)si!yl)-cyclopentadieriyl)( 1 -indenyl) zirconium dichioride; 

dmiethylsnandiyl(3-(triin^^ 

zirconium dichioride; 

dijmethylsilandiylbis( l-(3-trimethylsiloxy-(dimethyI)siIyl)-indenyl) zirconium dichioride; 
dimethylsilandiyl(l -(3-trimethyisilox>*-(dimethyl)silyi>-indenyi) (1 -indenyl)zirconium dichioride; 

isopropyiidenebis(2-trimethylsiloxyethyl-cyclopentadienyl) zirconium dichioride; 
isopropyhdenebis(3 -trimet hylsiloxyethyl-cyclopentadienyl) zirconium dichioride; 
isopropyIidene(2-triineiiiylsiloxyethyl-cy clopenladienyO( I -indenyl) zirconium dicliloride; 
isopropylidene(3 -trimethylsiloxyethyl-cydopent adienyl)( 1 -indenyl) zirconium dicliloride, 
isopropyfcdenc(l-(3-trimethylsiloxyethyH^ zirconium dichioride; 

isopropylidene(2-trimethy!siloxyethyl-cyclopentadienyl)( 1 -(2-methyl-indenyI)) zirconium dichioride; 
isopropylidene(3 -t rimethylsiloxyet hyi-cyclopentadienyl)( 1 -(2-niethy 1-indenyi)) zirconium dichioride; 
isopropyUdene(24rimethyhUox>'ethyl-cyclopentadienyI)(9-fiuorenyl) zirconium dichioride; 
isop!opylidene(3-trin!elhylsaoxy , elhyl-cyclopentadienyt)(9-fluorenyl) zirconium dichioride; 
isopropyhdene(2-tnmethyisiloxyethyi-cyclopemadienylX9-(2-methyl-fluorenyl)) zirconium dichlonde; 
isopropylidene(3 -trimethy tsilox>'e£h>4-cyclopentadieuyl)(9-(2-inethyl-fluorenyl)) zirconium dicliloride; 
isopropy lidene<3 -Uhiiediylsiloxyethy l-cyolopentadieiiyl)( 1 -(2methylbenzoiiidenyl)) zirconium dicliloride; 

isopropylidenebis(2-trimethylsiloxypropyt-cyclopentadienyl) zirconium dicliloride; 
isopropylidenebis(3-trimethylsiloxy r propyl-c>*clopentadicnyl) zirconium dichioride; 
isopropylidene(2-ti iuietliyisilox>propyl-cyclopentadienyl)(l -indenyl) zirconium dicliloride; 
isopropylidene(3 -trimet hyisiloxj'propyl-cyclopentadienyl)(l -indenyl) zirconium dichioride; 
isopropylideneO -(3-trimethylsiloxypropyl-tndenyiXciciopenTadienyl) zirconium dichioride; 
isopropylideiie(2-triinethyisiioxypropyl-cyclopentadienyl)( 1 -(2-methyl-mdenyl)) zirconium dicliloride; 
isopropyHdene(3-triniethylsiloxypropyl-cy^ zirconium dicliloride; 

isopropylidene(2-trimethylsiloxypropyl-cyclopentadienyl)(9-fluorenyl) zirconium dichioride; 
isopropylidene(3-trimethylsiloxypropyl-cyclopentadienyl)(9-fluorenyr) zirconium dicliloride; 
isopropyUdene(2-trimethylsiloxypropyl-cyclopentadienyl)(9-(2-metJiyl-fluorenyl)) zirconium dichioride; 
isopropyhdene(3 -trunethylsiloxy ? propyl-cyclopentadienyl)(9-(2-methyl-fluorenyl)) zirconium dichioride; 
isopropyhdene(3-trimethylsiloxypropyl-cyclopentadienyl)(l-(2methylberizoinde zirconium dichioride; 
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isopropylidenebis(2-(trimethyisiloxy-methoxy)-cyclopentadienyl) zirconium dichloride; 
isopropyiidenebis(3 -(trimethylsiloxy-methoxy)-cyclopentadienyl) zirconium dichloride; 
isopropylideue(2-(LrinieUi>1siioxy-niethoxy)-cyciopentadienyl)(l-uideuylJ zirconium dichloride; 
isopropyiidene(3^trimethyisiioxy'-methox>')-cy'clopentadienyl)(l -indenyl) zirconium dichloride; 
5 isopropylidene(2-(triniethylsiloxy-nielhoxy)-cyclopentadienyl)( 1 -(2-melhyl-indenyl)) zirconium dichloride; 
isopropylideiie(3-(trimethylsnoxy-inelhox>^^^ zirconium dichloride; 

isopropylidene(2-(trimethylsiloxy-methox>')-cyclopcntadienyl)(9-fluorenyl) zirconium dichloride; 
isopropylidene(3 -(trimethyIsiloxy-methoxy)-cyclopentadienyl)(9-fluorenyi) zirconium dichloride; 
isopropylidene(2-(trimethylsiloxy-methoxy)-cyclopentadienyl)(9-(2-metlryl-fluorenyl)) zirconium 
10 dichloride; 

isopropylidene(3-(trimethylsiloxy-^^ zirconium 
dichloride; 

isopropyhdeiiebis(2-(triiiiethylsiIoxy-ethoxy)-cyclopeiitadieayl) zirconium dichloride; 
1 5 i$opropylidenebis(3-(triniethylsiloxy-ethoxy)-cyclopeutadienyl) zirconium diciiloride; 

isopropylidene(2-(trimethylsiloxy-ethoxy)-cyclopentadienyl)( 1 -indenyl) zirconium diciiloride; 

isopropyhdene(3-(trimethylsiloxy-ethoxy)-cyclopentadienyl)(l-indenyl) zirconium dichloride; 

isopropylidene(2-(trimethylsiloxy-ethoxy)-cyclopentadienyl)(l-(2-methyl-indenyl)) zirconium dichloride; 

isopropylidene(3 -(trimethylsilox>'-ethoxyO-cyclopentadienyl)( l-(2-methyl-mdenyl)) zirconium diciiloride; 
20 isopropylidene(2-(tnmethy!siloxy-ethoxy*)-cyclopentadienyl)(9-fluorenyl) zirconium dichloride; 

isopropylidene(3 -(triiiiethy 1 siloxy-ethoxy)-cyclopeniadienyl)(9- Quorenyl) zirconium dichloride; 

isopropyudene(2-(trhnethylsiloxy-edioxy)-^ zirconium dichloride; 

isopropykdene(3-(uimethylsiloxy-etho^ 

25 isopropylidenebis(2-(trimethylsu\>xy-et% zirconium dichloride; 

isopropyUdenebis(3-(trimethyhiloxy-ethyl-(dimeth>1)silyl)-cyclopentadienyl) zirconium dichloride; 

isopropyUdene(2-(t rimelhylsiloxy-ethyl-(dtmet hyl)sily l)-cyclopent adienyl)( 1 -indenyl) zirconium dichloride; 

isopropy!idene( 3 -( trimethyistloxy-ethyl-(dinietnyl)sily l)-cyclopentadienyl)( 1 -indenyl) zirconium dichloride; 

isopropylidene(2-(triniethyisnoxy-ethyl-(dimetliyl)sUyl)-cyclopentadienyl)( zirconium 
30 diciiloride, 

isopropylidene(3 -(trimelhylsiloxy-ethyl-(dimet hyl)silyl)-cyclopentadienyl)( 1 -(2-methyl-indenyl)) zirconium 
dichloride; 

isopropyhdene(2-(trimethylsUoxy-ethyKd^ethyl)sUyl)-cyclopentadienyl)(9-fluorenyl) zirconium 
dichloride; 

35 
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isopropylidene(3-(trimethylsiloxy-ethyl-(dimtf^ zirconium 
dichloride; 

isopropyIideue(2-(umietiiylsiloxy-ethyKd^ 
zirconium dichloride; 
isopropyiidene(3-(lrirnethyisiIoxy-e^ 
zirconium dichloride; 

isopropylidene{3-(trimethylsiloxy-(dm zirconium dichloride; 

isopropy lidene(3 -(t rimet hyisiloxy-(dimethy!)silyl)-cyciopentadieny L)( 1 -(2-methylbenzoindenyl)) zirconium 
dichloride; 



ethylidenebis(2-trimethylsiloxyethyl-cyclopentadienyl) zirconium dichloride; 

ethylidenebis(3-trimethylsiloxyeth>1-cyclopentadienyI) zirconium dichloride; 

ethyliderie(3-trimethyisiloxyethyi-cyclopentadienyl) (cyclopentadienyl) zirconium dichloride; 

ethylidefie(2-trmtetli34siloxyethyl*cyclope!itadienyl)(l -iudenyl) zirconium dicliloi ide, 
1 5 ethylidene(3 -trimethylsiloxy ethyl-cy clopent adienyl)( 1 -indenyl) zirconium dicliloiide; 

ethylidene( 1 -(3 -trimethylsiloxyethy l-indenyl))(ciclopentadienyl) zirconium dichloride; 

ethyhdene(2-trimethylsiloxyethyl-cyclopentadienyI)(l-(2-methyl-indenyl)) zirconium dichloride; 

ethyiidene(3 -trimethylsilox>'ethyl-cyclopentadieny!)( I -(2-methyl-indenyl)) zirconium dichloride; 

ethyiidene(2-trimethyisiIoxyetliyl-cyclopentadienyI)(9-fiuorenyl) zirconium dichloride; 
20 etliyiidene^3-trirnethylsiJoxyeThyl-cyclopentadienyl)(9-fluorenyI) zirconium dichloride; 

ethylidene(2-triinethylsUoxye^ zirconium dichloride; 

ethylideiie(3-trimethylsiloxyethy^ zirconium dicliloride; 

ethylidenebis(2-trimetiiyIsiloxypropyI-cyciopentadienyl) zirconium dichloride; 
25 ethylidenebis(3-trimethylsiIoxypropyl-cyciopentadienyl) zirconium dichloride; 

ethylidene(3-trirnethytsiloxypropyl-cyciopentgdienyl) (cyclopentadienyl) zirconium dichloride; 

ethylidene(2-trimethylsiloxypropyl-cyclopentadienyl)(l-indeiiyl) zirconium dicMoride; 

ethyhdene(3-trunethylsjlox>'propyl-cyclopentadienyl)(l -indenyl) zirconium dichloride; 

ethylidene( 1 -(3-trimethylsilox3T)ropyi-indenyl))(ciclopentadienyl) zirconium dichloride; 
30 etliylidene(2-trirnethylsiloxypropyl-cyclopentadienyl)(l-(2-niethyl-indenyl)) zirconium dicMoride; 

ethylidene(3 -trimcthylsiiox>'propyl-cyclopentadienyl)( 1 -(2-methyl-indenyl)) zirconium dichloride; 

ethylidene(2-trimethylsiloxyprop>1-cyclopentadienyl)(9-fluorenyl) zirconium dichloride; 

ethylidene(3-trimethylsiloxypropyl-cyclopentadienyl)(9-fluorenyl) zirconium dichloride; 

ethylidene(2-t rimethyisilox>propyl-cyclopentadienyl)(9-(2-methyl-fluorenyl )) zirconium dicliloride; 
35 ethylidetje(34rimethylsiloxypropyl-cyclopentadienyl)(9-(2-methyl-fluoi'enyl)) zirconium dichloride; 
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ethylidenebis(2-(lriinethyisiioxy-niethoxy)-cyclopentadienyl) zirconium dichioride; 
ethyUdenebis(3-(trimethylsiloxy-rnethoxy)-cyclopentadienyl) zirconium dichioride; 
ethyiidene(2-(trimethyhitoxy-!tieti)oxy)-cyclopentadienyI)( 1 -indenyl) zirconium dichioride; 
ethyiidene(3-(trimethyisiIoxy-methoxy)-cyclopentadienyi)(l-indenyl) zirconium dichioride; 
5 ethylidene(2-(trimethylsiioxy-inethoxy)-cyclopeiitadieiiyl)( I -(2-methyl-indenyl)) zirconium dichioride; 
ethylidene(3-(trunethylsiloxy-n^ zirconium dichioride; 

ethylidene(2-(trirnetliylsiloxy-methoxy)-cyclopentadienyl)(9-fluorenyl) zirconium dichioride; 
ethylidene(3-(trimethylsiloxy-methoxy)-cyclopeiitadienyl)(9-fliiorenyi) zirconium dichioride; 
ethyudene(2-(trimethylsiloxy-metho zirconium dichioride; 

1 0 ethylidene(3 -(trimethylsiloxy-inethoxy)-cyclopent adienyt)(9-(2-methyl-fluorenyl)) zirconium dichioride; 

ethyhdenebis(2-(trimethylsi!ox>*-ethoxy)-cyciopentadienyl ) zirconium dichioride; 

ethyiidenebis(3-(triniethylsiloxy-ethoxy)-cyclopentadienyl) zirconium dichioride; 

ethyUdene(2-(trinietliylsilox> r -ethoxy)-cyclopetttadjenyl)(l -indenyl) zirconium dichioride; 
1 5 ethylidene(3-(trimethylsiloxy-ethox>')-cyclopentadienyl)( 1 -indenyl) zirconium dichioride; 

ethylidene(2-(trimethylsiloxy-ethoxy)-cyclopentadienyl)( 1 -(2-methyl-indenyl)) zirconium dichioride; 

ethyhdene(3-(trimethylsilox>-eUioxy)-cyclopentaa^enyl)(l-(2-methyl-in(lenyi)) zirconium dichioride; 

ethylidene(2-(trimethylsiloxy-ethoxy)-cyclopentadienyi)(9-fluorenyl) zirconium dichioride; 

ethylidene(3-(trimethylsiloxy-ethox>0-cyclopentadienylX9-fluorenyl) zirconium dichioride; 
20 el hyhdene(2-(trimethylsi!oxy-ethoxy )-cyclopentadienyi)(9-(2-methyl-fluorenyl)) zirconium dichioride; 

elhylidene(3-(trimeihylsiloxy-ethoxy)-^ zirconium dichioride; 

ethyHdenebis(2-(trimethylsiloxy-ethyl-(dhnethyl)silyl)-cyclopentadienyl) zirconium dichioride; 
ethyhdenebis(3-(trimethylsiloxy-ethyi-(dimethyl)silyl)-cyclopentadienyl) zirconium dichioride; 
25 eihyUdene(2-(trimethylsiloxy-ethyl-(dimethyl)silyl)-cyclopentadienyl)(l -indenyl) zirconium dichioride; 

ethylidene(3-(triniethylsilox> r -ethyl<dunethyi)silyI)-cyclopentadienyl)(l -indenyl) zirconium dichioride; 
ethylideiie(2-(trimethytsito^ zirconium 
dichioride; 

ethyhdene(3-(trmethylsiloxy-ethyHd^ zirconium 
30 dicliloride; 

ethyUdene(2-(trimethylsiloxy-ethyl-(dimethyl)sUyl)-cyclopentadienyl)(9-fluorenyl) zirconium dichioride; 
ethyUdene(3-{trimethylsiloxy-ethyl-(dimethyl)silyl)-cyciopentadienyl)(9-fluorenyl) zirconium dichioride; 
ethyhdene(2-(trimethylsUoxy-ethy^ zirconium 
dichioride; 

35 
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ethyUdcne(3-(trimethylsiloxy-ethyl-(dimethyi)silyl)-cyclopent zirconium 
dichloride; 

dimethy]silandiylbis(l-(2-trimethylsUox>'ethyl-indenyi)) zirconium dichloride; 
5 dtmelhylsilandiy!bis( l-(3-triniettiyLsiIox> r ethyl-indeiiyl)) zirconium dichloride; 

dimemylsilandiyl(l-(2-uime^^ zirconium dichloride; 

dimethylsiiandiyi( 1 -(3-trimethylsiloxyethyi-indenyl))( 1 -indenyl) zirconium dichloride; 
dimethylsilandiyl( 1 -(2-trimethylsiloxyethyl-indenyi))( 1 -(2-methyl-indenyl)) zirconium dichloride; 
dimethylsilandiyK 1 -(3 -trimethylsiloxyethyl-indenyl))( 1 -(2-methyi-indenyl)) zirconium dichloride; 
10 dimethylsUaiidiyI(l<24rimethylsiioxyethyi-indenyl))(9-fluorenyl) zirconium dichloride; 

di!iiethylsilandjyl(l-(34runelhy]siloxyelliyl-indenyl))(9-fluorenyl) zirconium dichloride; 
dimethylsilandiyK 1 -(2-trimethylsiloxyethy!-indenyl))(9-(2-methyl-fluorenyl)) zirconium dichloride; 
dimethy1sU8ndiyl(l-(3-trime!^ zirconium dichloride; 



1 5 dimet hy Isilandiy lbis( 1 -(2-trimethylsiloxypropyl-indenyl)) zirconium dichloride; 

dimethylsilandiylbis( 1 -(3 -trimetiiylsiloxypropyl-indenyl)) zirconium dichloride; 

dimethylsilandiyK 1 -(2-trimethylsiloxypropyl-indeny !)}( 1 -indenyl) zirconium dichloride; 

dimethyl5;ilandiyl(l-(34rimethylsilox>propyl-indeny0)(l-indenyl) zirconium dichloride; 

dimethylsilandiyK. 1 -(2-trimelhylsi loxypropyl-indenyl))( 1 -(2-methyl-indenyl)) zirconium dichloride; 
20 dimethyIsilandiyi(l-(3-trimethyisiiox^ 

dimethylsilandiyK l-(24rimethylsilox\*propyl-mdenyl))(9-fiuorenyl) zirconium dichloride; 

dimethylsilajidiyl(l-(3-tiunethylsiloxypropyl-hiden>l))(9-flu zirconiuin dichloride; 

dimethylsilandiyK l-(2^rrniethylsaoxypropyl-indenyl))(9-(2-methyl-fluorenyl)) zirconium dichloride; 

dimetfiylsuan&yl(l-(3-trmiethyIsfo dichloride; 

25 

dimethylsilandiylbis(l -(2-rrimethyisiioxy-methoxy-indenyl)) zirconium dichloride; 
ditnethylsilandiylbis(l -(3-triinethylsiloxy-methoxy-indenyl)) zirconium dichloride; 
dimethylsilandiyl(l -(2-tnmethylstloxy-methoxy-indenyl))Cl -indenyl) zirconium dichloride; 
dimethyisUandi>1(l-(3-trimeihyIsiioxy-methoxy-mdenyl))(l-indenyl) zirconium dichloride; 

30 diuiethylsHtti(Hyl(l-(2-tm 

dimethylsilandiyKl-(3^rimethylsiloxy-methoxy-mdenyl))(l-(2-methyl-u zirconium dichloride; 

dimethylsilandiyK l-(2-trimethylsiloxy-methox>'-indenyl))(9-fluorenyl) zirconium dichloride; 

dimethylsilandiyl(l -C3-trimethylsiloxy-methoxy-indenyl))(9-fluorenyl) zirconium dichloride; 

dimethylsilandiy1(l -(2-tnmethylsiloxy-methoxy-indenyl))(9-(2-methyl-fluoreny1)) zirconium dichloride; 
35 dimethyl!rilandiy1(l-(34rim 
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dimcthylsilandiylbis(l -(2-trimethyisiloxy-ethoxy-mdcnyl)) zirconium dichloride; 
dimethylsilaudiylhis(l -(3-trimethylsiloxy-ethoxy-iiideayl» zirconium dichloride; 
dimelhy lsilandiy 1( 1 -(2-t rimet hy lsiloxy-ethoxy-indeny l)X 1 -indenyl) zirconium dichloride; 
dimetbylsilaiidiyH l-(3-tninethylsi!oxy-ethoxy-indenyI)Xl-indenyi) zirconium dichloride; 
5 dimethylsilandiyl( 1 -(2-triinethyIsiIoyvy-ethox\'-indenyI))( 1 -(2-methyl-indenyl)) zirconium dichloride; 
dimethylsUandiyl(l-(3-1ximethylsUoxy-ethoxy-indeiiyl))(l -(2-methyl-itidenyi)) zirconium dichloride; 
drniethylsilandiyl(l-(2-triincthylsUox>'-ethoxy-indeiiyl))(9-fluorenyl) zirconium dichloride; 
dimethyisilandiyK I -(3-trimethylsiloxy-ethoxy-indenyI))(9-fluorenyl) zirconium dichloride; 
d1methyisUanojyl(l-(2-trimethylsUoxy-ethoxy-indenyl))(9-(2-melhy^ zirconium dichloride; 

10 dimethyi$Uandiyl(M3-tritne zirconium dichloride; 

dimethylsilandiylbis(l-(2-tnmethylsiloxy-ethyl-(dimethyl)silyl-indenyl)) zirconium dichloride; 
dimethylsilandiylbis(l-(3-trimelhylsiioxy r -ethyl-(dimethy^ zirconium dichloride; 

dimethylsnandiyl(l-(2-t^ ziiconium dicMoride; 

1 5 mmethyisilandiyl(l-(3-Um^ zirconium dichloride; 

dimediylsilandiyI(l-(2-trimetliylsiloxy-etliyl-(du^^ zirconium 
dichloride; 

dimethylsiiandiyl(l-(3-trimethy^ zirconium 
dicMoride; 

20 dimethy lsiJandiyK 1 -(2-triniethylsiIox>'-ethyK<iiniethyl)silyl-indeny [))(9-fluoreny0 zirconium dichloride; 

dimethylsiiandiyl( 1 -(3-trimethylsiIoxy-ethyl-(du^ zirconium dicMoride; 

&inethyl$ilandiyl(l-(2-tr^^ zirconium 
dicliloride; 

dimethylsuandiyl(l-(3-ti^^ zirconium 
25 dichloride; 



isopropylidenebis(i-(2-trimethylsiloxyethyl-indenyl)) zirconium dichloride; 

isopropylidenebis( 1 -(3-trimethylsiJoxyethyl-indenyl)) zirconium dichloride; 

isopropylidene( 1 -(2-trimethylsiloxyetliyl-indenyi))( 1 -indenyl) zirconium dicliloride; 
30 isopropylidene(l -(3 -triinethylsiloxyethyl-iiidenyl))(l -indenyl) zirconium dicliloride; 

isopropylidene(lK2-trimethylsiloxy*ethyl-mdenyl))(l-(2-melhyl-indenyl)) zirconium dichloride; 

isopropyhdene(l-(34rimemylsUox^ zirconium dicliloride; 

isopropylidene(l -(2-trimethylsiloxyethyl-indenyl))(9-fluorenyl) zirconium dichloride; 

isopropylidene(l -(3-trimethylsUoxyethyl-indenyl))(9-fiuorenyl) zirconium dichloride; 
3 5 isopropylidene( 1 -(2-trimethylsiloxyethyl-bdenyl))(9-(2-methyl-nuorenyl)) zirconium dichloride; 
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isopropytfdene(l-(34rimethyistfox^^ zirconium dichloride; 

isopropyltdenebis( 1 -(2-trimethy isiloxy propyl-indeny 1)) zirconium dicliloride; 
isopropyhdenebis( 1 -(3-trimethylsiloxypropyl-indenyl)) zirconium dichloride; 
5 isopropylidene( 1 -(2-trimethylstf oxypropyi-iridenyl))( 1 -indenyi) zirconium dichloride; 

isopr opylidene( ! -(3 -triniethylsiloxy propyl-indeny !))( 1 -indenyi) zii conium dicliloride; 
isopropyiidene( 1 -(2-trimethylsiloxypropyl-indenyl))( 1 -(2-methyl-indenyl)) zirconium dichloride; 
isopropylidene( l-(3-trimethylsilox\7>ropyl-indenyl))(l-(2-methyl-indenyl)) zirconium dichloride; 
isopropyJidene(l-(24rimethylsiloxypropyl-indenyi))(9-fluorenyl) zirconium dichloride; 
10 isopropylidene(l-(3-trimethylsiloxypropyl-indenyl))(9-fluorenyl) zirconium dichloride; 

isopropylidene(l -(2-trimethyisilox>'propy!-indenyl))(9-(2-methyl-iluorenyl)) zirconium dichloride; 
isopropylidene(l-(3-tnrnethyisiiox>propyi-indenyl))(9-(2-methyl-fluorenyl)) zirconium dichloride; 

isopropylidenebis( 1 -(2-trimethylsUoxy-methoxy-indenyl)) zirconium dicliloride; 
1 5 isopropylidenebis( 1 -(3 -trimethylsiloxy-metfaoxy-indenyl)) zirconium dichloride; 

isopropylidene(l -(2-trimethylsiloxy-methoxy-indenyl))( 1 -indenyi) zirconium dichloride; 

isopropylidene( 1 -(3 -trimet hy lsiloxy-methoxy-indenyl)X 1 -indenyi) zirconium dichloride; 

isopropylidene{ I -(2-tximethylsiloxy-methoxy-indenyl))( 1 -(2-methyl-indenyl)) zirconium dichloride; 

isopropyUdene(l-(3-trirneth>1s^ zirconium dichloride; 

20 isopropytidene( 1 -(2-tnmethylsiloxy-methoxy-indenyl))(9-fluorenyi) zirconium dichloride; 

isopropylidene(l -(3-trimethylsiloxy-niethoxy-indenyl))(9-fiuoreiiyI) zirconium dicliloride; 

isopi opylidene(l <2-triniethylsiloxy-niethox> r -hidenyl)X9-(2-methyl-fluoi enyl)) zirconium dicliloride; 

isopropyhdene(i-(3-trimethylsiloxy-metho^^^ dichloride; 

25 isopropylidenebis(l-(2-trimethylsiloxy-ethoxy-indenyi)) zirconium dichloride; 

isopropylidenebis(l -(3-trimethylsiloxy-ethoxy-indenyl)) zirconium dichloride; 

isopropylidene(I-(2-trimethylsiloxy-ethox> , -indenyl))(l -indenyi) zirconium dichloride; 

isopropy!idene(l -(3-tnmethyIsiloxy-ethoxy-U3denyl)Xl -indenyi) zircomum dichloride; 

isopropyhdene<l-C2-triniethylsiloxy-ethoxy-indenyl))(l-(2-methyl-uidenyl)) zirconium dichloride; 
30 isopropy lidene(l -(3-trimetliylsiloxy-ethoxy-indenyl))(l -(2-rnethyI-indenyl)) zirconium dicliloride; 

isopropylidene( 1 -(2- trimethylsiloxy-ethoxy-indenyl))(9-fluorenyl) zirconium dichloride; 

isopropylidene(l-(3-trimethylsiloxy-ethoxy-indenyl))(9-fluorenyl) zirconium dichloride; 

isopropylidene(l -(2-trimethylsiloxy-ethoxy-indenyl))(9-(2-methyl-fluorenyl)) zirconium dichloride; 

isopropylideue(l -(3-trimethyhtloxy-ethoxy-indenyi))(9-(2-methyl-fluorenyl)) zirconium dichloride; 

35 
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10 



15 



20 



isopropy lidenebis( 1 - 
isopropylidenebis(l- 
isopropylidene( 1 -(2 
isopropy lidene( 1 -(3 
isopropylidene( 1 -(2 
dicliloride, 
isopropylidene( 1 -(3 
dichloride; 
isopropylidene(l -(2 
isopropylidene(l -(3 
isopropylidene( 1 -(2 
dichloride, 
isopropylidene( 1 -(3 
dicliloride; 



(2-trimethylsiloxy-ethyi-(dunethyl)silyi-indenyl)) zirconium dichloride; 
(3 -triniethylsilox>'-ethyl-(dimethyl)silyl-indenyl)) zirconium dichloride; 
-trirnethylsiIoxy-elhyl-(diiHetiiyl)silyl-mdenyl))( 1 -indenyl) zirconium dichloride; 
-lnmethylsiloxy-ethyl-(dimetliyl)siiyi-indenyl))( 1 -indenyl) zirconium dichloride; 
-triinelhylsiloxy-ethyt-(dhnethyl)silyi-bidenyl))( 1 -(2-methyl-indenyl)) zirconium 



-truriethylsilox>-ethyl-(dimethyl)silyl-indenyl))( 1 -(2-methyl-indenyl)) 



zirconium 



-trimethylsiloxy-ethyl-(dimethyl)silyl-indenyl))(9-fluorenyl) zirconium dichloride; 
-trimethylsiloxy-ethyl-(dim^ zirconium dichloride; 

4rimethylsiloxy-ethyl-(dmiethyl)siiyl-indenyl))(9-(2-methyl-fluorenyl)) zirconium 

-trimelh>4snoxy-elhyl-(dimeU^^^ zirconium 



25 



ethylidenebis(l-(2-trimethylsiloxyethyl-indenyl)) zirconium dichloride; 
ethyhdenebis(l-(3-triraethytsiloxyelhyl-indenyl)) zirconium dichloride; 
ethyiidene( 1 -(2-trimethylsUoxyethyl-indenyl))( 1 -indenyl) zirconium dichloride; 
ethylideiie(l-(3-triinethylsiloxyethyl-indenyl))(l-indenyl) zirconium dichloride; 
ethylidene(H2-trimethylsito zirconium dichloride; 

ethyhdeue(l-(3-titnethylsUox\'ethyl-indenyl))(l-(2-uiethyl-mdenyl)) zirconium dicliloride; 
eUiylideiie(l-(2-lriniethylsiloxyetliyl-iudeuyl))(9-fluoieiiyl) zirconium dicliloride; 
ethyhdene(l-(3-tTimethylsilox>'ethyl-indenyl))(9-fluorenyl) zirconium dicliloride; 
ethyHdene(l-(24rimethylsiloxyethyl-indenyl))(9-(2-methyl-fluorenyl)) zirconium dichloride; 
ethylidcne(l -(3-trimethylsiloxyethyl-indenyi))(9-(2-methyl-fluorenyl)) zirconium dichloride; 



ethylidenebis(l-(2-trimelhylsiloxypropyl-indenyl)) zirconium dichloride; 

ethylidenebis(M3-trimethylsilox>T>ropyi-indenyl)) zirconium dichloride; 

ethylidene( 1 -<2-trimethylsiloxypropyl-indenyl))(l -indenyl) zirconium dichloride; 
30 ethyHdene(l-(3-trimediyM^ ziiconium dichloride, 

ethyudenc(l-(2-trimethylsiloxypro^ zirconium dichloride; 

ethylidene( l-(3-trimethylsUoxypropyl-indenyl))(l-(2-methyl-indenyI)) zirconium dichloride; 

ethylidene(l -(2-trimethylsiloxypropyl-indenyl))(9-fluorenyl) zirconium dichloride; 

ethylidene(l -(3-trimethyLsiloxypropyl-indenyl))(9-fluorenyi) zirconium dichloride; 
35 dichloride; 
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ethylidenc(l -(2-trimethyisiloxypropy]-indenyl))(9-(2-methyI-fluorenyl) zirconium dichloride; 
ethyHdene(l -(3-trimethy]silox>*propyl-indenyl))(9-(2-methyl-fluovenyl) zirconium dichloride; 
dichloride, 

elhylidenebis( 1 -(2-trimelhyisUGxy-melhoxy-mdenyl)) zirconium dicliloride; 
ethylidenebis( 1 -(3 -trimethy Isiloxy-methoxy-indenyl)) zirconium dichloride, 
ethylidene( 1 -(2-trimethylsiloxy-methoxy-indenyI))( 1 -indenyl) zirconium dichloride; 
ethylidene( 1 -(3 -trimethylsiloxy-methoxy-indenyI))( 1 -indenyl) zirconium dichloride; 
ethylidene(l -(2-trimethylsiloxy-methoxy-indenyl))(l -(2-methyl-indenyl)) zirconium dichloride; 
ethyl idene( 1 -(3 -trimet hylsiloxy-methoxy-indenyl))( 1 -(2-methyl-indenyl)) zirconium dichloride; 
ethylidene( 1 -(2-trimethylsiloxy-methoxy-indenyl))(9-fluorenyl) zirconium dichloride; 
ethylidene(l -(3-tnmethyisiloxy-methox> r -indenyi))(9-fluorenyl) zirconium dichloride; 
elhylidene( 1 -(2-ttiinethylsUoxy-methoxy-uideuyl)X9-(2-methyi-fluoreiiyl)) zirconium dichloride; 
elhyhdene(l-(3-aunethylsiloxy-meth^ zirconium dicliloride, 

ethylidenebis(l-(2-trimethylsiloxy-ethoxy-indenyl)) zirconium dichloride; 
ethylidenebis(l-(3-trimethyisiloxy-ethoxy-indenyi)) zirconium dichloride; 
ethylidene(l-(2-trimethylsiloxy-ethoxy-indenyl)Xl-indenyl) zirconium dichloride; 
ethylidene(l-(3-trimethylsUoxy-ethoxy-indenyl))(l-indenyl) zirconium dichloride; 
ethyhdene(l-(2-tnmethylsilox>-ethoxy-indenyi)Xl-(2-methyi-indenyl)) zircomum dichlonde; 
ethylidene(l-(3-triniethylsUoxy-eihoxy-inuenyl))(l-(2-iiieiliyl-indeuyl)) zirconium dichloride; 
ethylidene(l-(2-trunethylsiloxy-ethoxy-indenyl))(9-fiuoieiivl) zircomum dichloride; 
ethylidene(l-(3-trimelhylsiloxy-ethoxy-indenyI))(9-fluorenyl) zirconium dicliloride; 
etliylidene{ 1 -(2-trimethylsiloxy-ethoxy-indenyl))(9-(2-methyl-fluorenyl» zirconium dichloride; 
ethyhdene(l-(3-trimethylsilox>'-ethoxy-indenyl)X9-(2-methyl-fluorenyl)) zirconium dichloride; 

ethylidenebis( 1 -(2-trimethy!siloxy-ethyl-(dimethyl)silyl-indenyl)) zirconium dichloride; 
ethylidenebis( 1 -(3-tnmethyIsiloxy-ethyl-(dimethyl)silyl-indenyi)) zircomum dichloride; 
ethylidene( 1 -(2- triinethylsiIoxy-eihyl-(diinethyl)silyl-indenyl))( 1 -indenyl) zirconium dichloride; 
ethylidene(i-(3-trimethylsnoxy-ethyl-(dimethyl)silyl-iiidenyl))(l -indenyl) zirconium dicliloride; 
ethy lidene( 1 -(2-t rimethylsiloxy-ethyl-(dimethyl)sily l-indenyl))( 1 -(2-methyl-indenyl)) zirconium dichloride; 
ethylidene( 1 -(3-trimethylsiloxy-ethyl-(dimethyl)silyl-indenyl))( 1 -(2-methyl-indenyl)) zirconium dichloride; 
ethylidene( 1 -(2-trimethyIsiloxy-ethyl-(dimethyl)silyl-indenyl))(9-fluorenyl) zirconium dichloride; 
ethyhdene(l-(3-trimethylsUoxy-ethyl-(dimethyl)silyl-tndenyl))(9-fluorenyl) zirconium dichloride; 
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ethylidcnc(l-(24rimethylsiioxy-e^ zirconium 
dichloride; 

elhy1Ulene(l-(3-WhnethyhiIuxy-elhyK^^ zh conium 

dichloride; 

5 

dimethybilylenebis(9-( 1 -trimethylsiloxyethyl-fluorenyl)) zii coiiiuia dicliloride; 
dimethylsilylene(9-( 1 -trimethylsiloxyethyl-fluorenyl))(cyclopent adienyl) zirconium dichloride; 
dimethyl silytene(9-( 1 -trimethylsiloxyethyl-fhiorenyl))( 1 -(2-methyl-indenyl)) zirconium dicliloride; 
dimethylsilylene(9-(l -trimethylsiloxyethyl-fluorenyi))( 1-indenyl) zirconium dichloride; 




10 diniethylsilylene(9-(l -trimethylsiloxyethyi-fluorenyl))(9-(2-methyl-fluoren3 r l)) zirconium dichloride; 



dimethyIsilylenebis(9-(l-trimethylsiloxypropyl- fluorenyi)) zirconium dichloride; 
dimethylsilyienet9-( I -trhnechylsiloxypropyl-iluorenyl))(9-fluoreuyl) zirconium dicliloride; 
dimethylsilylene(9-( 1 -trhiietiiylsiloxypropyl-fluoreiiyl))(l-(2-niethyl-indenyl)) zirconium dichloride; 
1 5 dimethylsUylene(9-(l-triniethylsiloxypropyl-fluorenyl))(l-indenyl) zirconium dichloride; 

dimethylsilylene(9-( 1 -trimethylsiloxypropyl-fluorenyi))(9-(2-methyl-fluorenyl)) zirconium dichloride; 

dtiuetbylsilylenebis(9-(l -trimethylsiloxy-methoxy-fluorenyO) zirconium dichloride; 
diniethylsuylene(9-(l-trimethyteti^ zirconium dichloride; 

20 dnnetiiyisilylenet9-(l-trimethy^ zirconium dichloride; 

dimethylsilyiene(9-( 1 4rimethylsiioxy-methoxy-Guorenyl))(l -indenyl) zii conium dichloride; 
dimethylsilyleae(9-( 1 -triniethylsiloxy-methoxy-fluoi eiryl))(9-(2-inethyl-f]uorenyl)) zirconium dichloride; 




dimethylsilyIenebis(9-( 1 -trimetlrylsiloxy-ethoxy-fluoreny 1)) zirconium dicliloride; 



25 dunethylstfylene(9-(l-trimethyktt^^ zirconium dichloride; 

d*unethylsiiylene(9-(l -trimethylsUoxy-ethoxy-fluoren>'l))(l-(2-methyl-indenyl)) zirconium dichloride; 
di methy !silylene(9-( 1 -t rimethylsiloxy-ethoxy-lluorenyl))( 1 -indenyl) zirconium dichloride; 
dunethyisilylene(9-(l-tnmethyisiIoxy-ethoxy-fliiorenyl))(9-(2-niethyi-fluoreDyl)) zirconmm dichloride; 

30 dimethylsilylenebis(9-( 1 -trinieth>isiloxy-ethyl-(dinielhyl)silyl-lluoreiiyl)) zh conium dicliloride: 

dirnethy!silylenc(9-( 1 -triineth\isiloxy-ethyl-(dimethyl)silyl-fluorenyl))(9-fluorenyI) zirconium dichloride; 
dimethy!silylene{9-( 1 -trimethylsiloxy-ethyl-(dimethyi)silyl-fluorenyl))( 1 -(2-methy I-indenyl)) zirconium 
dichloride; 

oUmethylsilyIene(9-(l-trimethylsilox>*-ethyi-(dimethy0silyi-fluorenyl))(l^ zirconium dicliloride; 
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din«thykilykne(9^ zirconium 

dichioride; 

isopropy!idenebis(9-(l-trimethylsiloxyethyl-fluorenyl)) zirconium dichioride; 
5 isopropylidene(9-( l-triinethylsiloxyetliyl-fluorenyl))(9-fluorenyl) zirconium dichioride; 

isopiopyMene(9-(l-tiTinethylsUoxyethyl-fluoieiiyl))(l-(2-inethyl-iudenyl)) zirconium diclrtoride, 
isopropytidene(9-(l-trimethylsiloxyetl^ 

isopropylidene(9-( 1 -trime«iylsiloxyethyl-fluorenyl))(9-(2-methyl-fluorenyi)) zirconium dichioride; 

10 is.Dpropyiidenebis(9-(l-trimethylsUoxypropyl-fluorenyl)) zirconium dichioride; 

isopropylidene(9-( 1 -trimelhylsiloxypropyl-lluore!iyl))(9-Quorenyl) zirconium dichioride; 
isopropylidene(9-(l-tninethyistlox>propyl-fluorenyl))tH2-methyl-indenyl))zircoruumdichlo 

isopropyMene(9-(l-trimethylsuoxypropyl-fluorei^^ 

isopiopylidene(9-(l-tiimethylsilox>propyl-fluoienyl))(9-(2-nietliyl-fluoreiiyl))^ 

15 

isopropylidenebis(9-(l -trimethylsiloxy-methoxy-fluorenyl)) zirconium dichioride; 
isopropy tidene(9-( 1 -trimethylsiloxy-methoxy-lluorenyl)X9-fluorenyl) zirconium dichioride; 
isopropylidene(9-(l -TrimeThyisUoxy-methoxy-fluorenyOXl -(2-methyl-indenyl)) zirconium dichioride; 
isopropylideiie(9-(l-triinethylMloxy-methoxy-fluorenyl))(l-indenyl) zirconium dichioride; 
20 isopropy!idene(9-( 1 -tnmethyl5iloxy-methoxy-fluorenyl))(9-(2-methyl-fiuorenyl)) zirconium dichioride; 

isopi opylidenebis(9-(l -trimethylsiloxy-ethoxy-fluorenyl)) zu eoniuin dichioride, 
isopropyUdene(9-(l-trimethylsUoxy^thoxy-fluorenyl)X9-fluorenyl)arconimndicW 
isopropyhdene(9Kl-trinietliylsiloxy^thoxy-fluorenyl))(l-(2-methyl-indenyl))a 
25 isopropyUdene(9-(l-trimethylsiloxy-ethoxy-fluorenyl)Xl-indenyl) zirconium dichioride; 

isopropyiidene(9Kl-trimethylsiloxy-eto^ dichioride; 

isopropylidenebis(9-(l-triniethylsiloxy-ethyl-(dimethyl)silyl-fluorenyl)) zirconium dichioride; 

isopropylidene<9-(Mmneihylsuoxy-ethyM^^^^ 
30 isopi opylidene(9-( 1 -triniethylsiloxy-elhyl-CdlHiethy^sUyl-fluoreuyl^Cl^-inetliyl-iiidenyl)) zirconium 

dichioride; 

iso P ropyHdene{9-(l-trimethylsUoxy-ethyKdiniethyl)silyl-fluorenyl))(l-indenyl) zirconium dichioride; 
isopropylidene(9-(l-trimethylsuoxy-ethyK^^ zirconium 
dichioride. 

35 
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ethylidenebis(9-( 1 -trimethylsiloxyethyl-fluorenyl)) zirconium dichloride; 
ethylidene(9-(l -trimethylsilox> r ethyl-fluorenyl)X9-fluorenyl) zirconium dichloride; 
ei hylidene(9-( 1 -ti imelhyhiloxyelhy l-fluorenyl))( i -(2-methy 1-indeny!)) zirconium dicliioride; 
ethyiuiene(9-(] -trimethylsiIoxyethyl-iluorenyl))(l -indenyi) zirconium dichloride; 
5 ethyUdene(9-(l -trirnethylsiloxyethyl-fluorenyI))(9-(2-niethyl-fluoreiiyi)) zirconium dichloride; 

ethylidenebis(9-(l-trimethylsiloxypropyl-0uorenyl)) zirconium dicliioride; 
ethylidene(9-(l -trimethylsiloxypropyJ-fluorenyl))(9-fiuorenyi) zirconium dicliioride; 
ethybdene(9-(14rimethylsiloxypropyl-fluorenyl))(l-(2-methyl-indenyl)) zirconium dichloride; 
10 ethylide[ie(9-(l-trimethylsiloxypropyl-fluore!iyl))(l-indenyl) zirconium dichloride; 

ethylidene(9-( 1 -trimethylsiJoxypropyl-tluorenyl))(9-(2-methyl-fluorenyl)) zirconium dichloride; 

ethylidenebis(9-( 1 -t rinielIiylsilox>'-niet hoxy-fiuorenyl)) zirconium dichloride; 
ethylidene(9-( 1 -trimetliylsiloxy-metlioxy-fluorenyl))(9-fluojeiiy 1) zirconium dicliioride, 
1 5 ethylidene(9-( 1 -trimethylsiloxy-methoxy-fluorenyl))( 1 -(2-methyl-indenyl)) zirconium dichloride; 

ethylidene(9-( l-trimethylsiloxy-methoxy-fluoreaiyl))(l -indenyi) zirconium dicliioride; 
ethylidcne(9-(l -trimethyIsilox>'-metho^-fluorenyl))(9-(2-methyl-fluorenyl)) zirconium dichloride; 

ethytidenebts(9-(l-trimeihylsiloxy-ethoxy-fluorenyl)) zirconium dichloride; 
20 ethyiidene(9-( 1 -tnmethylsiloxy-elhoxy-tluoreny|))(9-lluorenyi) zirconium dichloride; 

elhytidene<9-(I-trimethylsiloxy^ zirconium dichloride; 

ethylidene(9-(l -trunethylsiloxv'-etlioxy-fluoreny]))( 1 -indenyi) zirconitun dicliioride, 
ethylidenc(9-(l -trimethylsilox>-cthox>'-fluorenyl))(9-(2-mcthyl-fluorenyl)) zirconium dichloride; 

25 ethyUdenebis(9-(l -trimethylsUoxy-ethyl-(dimethyl)silyi-fluorenyl)) zirconium dichloride; 
ethytidene{9-(l-trimethyls*fo^ 
ethylidene(9-(l-trimethylsiloxy-e^ 
dichloride; 

ethylidene(9-(Mrimethylstfoxy-e^ zirconium dichloride; 

30 e thylideue(9-(l-UiHieU^ 
dichloride; 

trimethylsUox> T ethyl(methyI)sUandiylbis(cyclopentadienyl) zirconium dichloride; 
trimethylsiiox>'ethyl(methyl)silandiy*!bis(9-fluorenyi) zirconium dichloride; 
35 trimethylsuoxyethyl(metl^ 
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trimethyisi]ox>'ethyl(methyl)silandiyl(cyclopent adienyl)(l -(2-methyl-indenyl)) zirconium dichloride; 
trimethylsiloxyethyl(methyl)silandiyl(cyclopentadienyi)(9-fluorenyl zircoiiium dichloride; 
trmiethybiloxyethyl(melhyl)s^ zirconium dichloride; 

tnmethyisiloxyethyl(methyl)silandiy]bis(l-indenyl) zirconium dichloride; 
5 trinieihylsnoxyethyi(inethyl)silandiyi(cyclopeutadieiiyl)( 1 -(2-methylbeiizoindenyl)) zirconium dichloride; 

truneth}4stfox3'elhyl(me^ zirconium dicliloride; 

trimethylsiloxypropyl(methyl)silandiy]bis(cyclopentadienyl) zirconium dichloride; 

trimethylsiloxypropyl(methyl)silandiylbis(9-lluorenyl) zirconium dichloride; 
1 0 trimethylsLloxypropyl(methyi)silaiidiyl(cyclopentadienyl)(l -indenyl) zirconium dichloride; 

trimethylsiloxypropyi(methyO zirconium dichloride; 

trimetliylsiloxvi?ropyKineti]yl)silandiyi(cyclopentadienyl)(9-fluorenyl) zirconium dichloride; 

trimelhylsiloxypropyl(methy^ zirconium dicliloride; 

trimelhylsiloxypi opyl(inethyl)silaiidiylbis(l-indeiiyl) zirconium dicliloride, 
1 5 trimcthylsiloxypropy l(met hyl)silandiyl(cy clopentadienyl)( 1 -(2-inethylbenzoindenyl)) zirconium dichloride; 

trimethylsiloxy-methoxy(methyl)silandiylbis(cyclopentadienyl) zirconium dichloride; 
trimethylsiioxy-methoxy(methyl)silandiyl(cyciopentadienyl)(l -indenyl) zirconium dichloride; 
trmiethyl&ilo^-metboxy(niethyl)silandiyl(cyclopentadienyl)( 1 -(2-methyl-indenyl)) zirconium dichloride; 
20 trimethy!siloxy'-methoxy(methyl)si]andiyl(cyciopentadienyl)(9-fluorenyl) zirconium dichloride; 

trimethylsttoxy-methoxy(methy^ zirconium dichloride; 

trimethylsiloxy-ethoxy(methyl)silandiylbis(cyclopentadienyl) zirconium dichloride; 
trimethylsiloxy-ethoxy(metliyI)silaiidiyl(cycIopentadienyl)( I -indenyl) zirconium dichloride; 
25 trimethylsiloxy-ethoxy(methyl)sU^ zirconium dichloride; 

trimethytsUoxy-ethoxy(methyl)sU^ zirconium dichloride; 

trimelhylsiloxy-ethoxy(methyl)si]and^ zirconium dichloride; 

trimethy!siloxy-ethyl-(dimeth^ zirconium dichloride; 

30 uimethylsiloxy-ethyK 

trimethylsiloxy-ethyl-(dimethyl)silyl-(methyl)sUandiyl(cyclopenta* zirconium 

dichloride; 

trimethylsUoxy-ethyl-(dimethyl)silyl-(memyI)silan6Uyl^ zirconium dichloride; 

trunethylsiioxy-ethyH^ zirconium 
35 dichloride; 
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trimetfaylsilox>ethyi-(methyi)methyHdenebis(cyclopentadienyl) zirconium dichloride; 
trimethylsUox) r ethyl^methyi)methyIidene(cyclopentadtenyl)(l -indenyl) zirconium dichloride; 
tnmethyl$Uoxycthyl-(melhyi)inet!iylidene(cyclopeiita(lieriy 1)( I -(2-methyl-indenyl)) zirconium dichloride; 
tnmethylsiJox>ethyl-(methyl)met!vy]idene(cyclopentadienyl)(9-fluorenyl) zirconium dichloride; 
5 trimethylsUoxyethyl-(methyl)methyliden^ zircotiium dichloride; 

triinethylsiloxyethyl-(iiietii>l)nietliylidenebis( 1 -indenyl) zircoitiuni dichloride; 

trimethy!siloxyetbyl-(melhyl)methylidene(cycto^ zirconium 
dicliloride; 

10 trimethyisiloxypropyl-(methy!)methyUdenebis(cyclopentadienyl) zirconium dichloride; 

triniethytsiIoxypropyl-(iijethyl)niethylidene(cyc]opentadienyl)(l -indenyl) zirconium dichloride; 

trimethyJsiloxypropyl-Cmethyl)methyiidene(cyclopentadienyl)(l-(2-methyl-indenyl)) zirconium dichloride; 

trimethylsiloxypropyl-(memyl)tnethylidene(cytiopentadienyl)(9-fluorenyl) zirconium dichloride; 

truneihylsUoxypropyKmetiiyl)inethy zirconium dicliloride; 

1 5 trimethy lsiloxypropy l-(methyl)methylidenebis( 1 -indenyl) zirconium dicliloride; 

trimetliylsiloxypropyl<methyl)inethyUdene(cyclopentadienyl)(l-(2-methylberizoindeTiyl)) zirconium 

dichloride; 

trimethylsiloxy-methoxy(methyl)methylidenebis(cyclopentadienyl) zirconium dichloride; 
20 tnmethylsdoxy-methoxy(methyl)m^ zirconium dichloride; 

trimethylsUoxy-methoxy(metty^ zirconium 
dichloride; 

trimethylsiloxy-methoxy(methyI)methylidene(cyclopentadienyI)(9- dichloride; 
tximethylsUoxy-methoxy(methyl)methyhdene(cyclopentadiciiyl)(9-(2- zirconium 
25 dichloride; 

triniethylsiloxy-ethoxy-(tnethyl)meihylidenebis(cyclopentadienyl) zirconium dichloride; 
triinethytsiloxy-ethoxy-(mettiyl)metiiylidene(cyclopentadienyl)(l-indenyl) zirconium dichloride; 
triniethylsiloxy-ethoxy-(methyl)tnemyhdene<cyclopeiUadienyl)(l -(2-methyl-indenyl)) zirconium dicliloride; 
30 trimethylsiloxy-ethoxy-(uietliyl)meUiylideiie(cyclopentadienyl)(9-m 

trimethylsiloxy-ethoxy-(methyl)methylidene(^ zirconium 
dichloride; 



35 



trimethylsiloxy-ethyKdimethyO zirconium dichloride; 
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trimethy]sUoxy-ethyl-(dimethyl)silyl-(methyl)methylidene(cyclopentadie zirconium 
dichloride; 

trimethylsiloxy-ethyKdmietljyl)^ 
zirconium dichloride; 

trimethylsiloxy-ethyl-(d^ zirconium 
dicliloride; 

tiimethylsaoxy-ethyKdunethyl^ 
zirconium dicliloride; 

trimethylsUoxy-ethyl-(dimethyl)silyl-(methyl)methylidenebis(l -indenyl) zirconium dichloride; 



l-lrunethylsiloxyeihyl-ethylidenebis(cyclopeiiladietiyl) zirconium dichloride; 
l-trimetbylsiloxyethyl-ethyl5dene-l-(cyclopentadienyl)-2-(l-indeiiyl)zirconiuni dicliloride; 

1-trimethylsiloxyethyl-ethyhae^^ 
l-trimemylsiloxyemyl-ethyhdene-l-(cy^ 
1 5 1-trunethylsUoxyethyl-ethylidene-Mcy^^^ zirconium dichloride; 

1 -trimethylsiloxyethyl-ethylidenebis( 1 -indenyl) zirconium dichloride; 

l-trimethylsiloxypropyl-ethylidenebis(cyclopentadienyl) zirconium dichloride; 
l-Uimethylsiloxyptopyl-ethylidene-Hcy^^ 
20 1 -trimethylsiloxypropyl-ethylidene- 1 -(cyc!opentadienyl)-2-( 1 -(2-methyt-indenyi)) zirconium dichloride; 
l-trimethylsfloxypropyl-ethylidene-1 -(cyclopentadienyl)-2-(9-fluorenyl) zirconium dichloride; 
l-tranethyisuoxypropy!-ethyu^ 

l-trimethylsiloxypropyl-ethylidenebis(l-indenyl) zirconium dichloride; 
1 -trimethylsiloxy-methoxy-ethylidenebis(cyclopentadienyl) zirconium dicliloride; 
25 i-trimethylsUoxy-methoxy-ethyudene-l-(cyclopentadienyl)-2-(l -indenyl) zirconium dichloride; 
1-trimethylsttoxy-methoxy-ethyUdene-l-^ 

1-trimethylsHoxy-methoxy-ethyudene-l-^ dichloride; 
l-trimethylsiloxv-methox>--ethyl 1 dene-l-(cyclopentadienyl).2-(9-(2-methyl-nuorenyl)) zirconium 

dichloride; 

30 

1 -trimethylsiloxy-elhoxy-ethylidenebis(cyclopeutadienyl) zirconium dicliloride; 

1 -trimethytsiloxy-ethoxy-ethyhdene- 1 -(cydopentadienyl)-2-(l -indenyl) zirconium dichloride; 

1-trimethylsUoxy-ethoxy-ethyhdene 

1 -trimethylsiloxy-ethoxy-ethyUdene-l-(cyclopentadienyl)-2-(9-fluorenyl) zirconium dichloride; 
35 i-irimethylsiloxy-ethoxy-ethyhdene^ 



BNSDOCID' <E1 985001 01 02> 



27 

1 -trimethyisiloxy-ethyl-(dixnelhyl)silyl ethylidenebis(cyclopentadienyi) zirconium dichloride; 
l-trimethylsiloxy-ethyl-(dimethyl)silyl ethytidene-l-(cyclopetrtadienyl)-2-(l -indenyi) zirconium dichloride; 
l-trimethylsiloxy-elhyl-(diinelhyl)silyl ethylidene-l-(cyclopentadienyl)-2-(l-(2-methyI-indenyl)) zirconium 
dichloride 

5 1 -trimethylsiloxy-ethyl-(dirnethyl)sily 1 ethylidene- 1 -( cy clopent adienyl)-2-(9-fluorenyl) zirconium 

dicliloride, 

1 -trimethylsiIoxy-ethyl-(dimelhyl)silyl ethylidene- 1 -(cyclopent adienyl)-2-(9-(2-methYl-fluorenyl)) 

zirconium dicliloride; 

10 trunethylsdox} r ethyl(methyI)siiandiyl-(tenbutylaniido)(c>4opentadienyl) titanium dichloride; 

trmiethylsUoxyethyl(methyl)sUandiyl-(tertbutyIamido)(tetramethylcy titanium dichloride; 

trimethylsiloxyethyl(methyl)silandiyl-(tertbutyiamido)( 1 -indenyi) titanium dichloride; 

trimethylsiloxyethyl(methyl)sUandiyl-(te^ titanium dicliloride; 

trnnethylsiloxyethyl(roethyl)silam titanium dicliloride, 

1 5 trimethylsiloxyethyl(methyl)silandiyU titanium dicliloride; 

trimethylsiioxyetliyl(methyl)silandiyl-(tertbutylarnido)( l-(2-metthylbenzoindenyl) titanium dichloride; 

(dimethyl)silandiyl-(tertbutylam^ titanium 
dichloride: 

20 (dunethyI)siIandiyl-(tertbutylamido)( l -(3-trimethyisiloxyethyIindenyl) titanium 
dichloride; 

(dimethyl)silandiyI-(2-trimethylsiloxyemylarnidoXcyIopentad^enyl) titanium dichloride; 
(dimethyl)silandiyl-(2-trimethyIsiloxyediylamido)(tetramethylcylopentadienyi) titanium dichloride; 
25 (dimemyl)sUandiyl-(2-trimethylsilox>'etliylarnido)( 1 -indenyi) titanium dichloride; 

(dimethyl)silandiyl-(2-trimethylsiloxy titanium dichloride; 

(dimethyl)si)andiy !-(2-triniethylsiIoxyethyiarnido)( 1 -(2-tnethylbenzoindenyl) titanium dichloride; 

trimethylsiIox)Tpropyl(inethyl)silandiyl(tert^^ titanium dichloride; 

30 triniethy!siloxypropyl(metliyl)silaii& titanium dichloride; 

trimethyIsiloxypropyl(methy!)sila^d!yl-(tcrtbutylamido)( 1 -indenyi) titanium dichloride; 

trimetliylsiloxypropyl(methyl)siIandiyl-(tertbuty]anndo)(l -(2-methyl-indenyJ)) titanium dicliloride; 

trimethylsiloxypropyI(methyl)siiandiyl-(t ertbutyiamido)(°-fiuorenyl) tit anium dichloride; 

trimethylsilox>*propyl(methyl)silandiyl-(tertbutylamido)(9-(2-methyl-fiuorenyl)) titanium dichloride; 
3 5 trimet hylsilox\'propyl(methyl)sitandiyl(tertbutylamido)-( 1 -(2-methylbenzoindenyl) titanium dichloride; 
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(dimethyl)sttandiyl-(tertb^ titanium 
dichioride; 

(diniethyl)silandiyt-(tertbu tylarnido)( 1 -(3-triinethylsiIoxypropyiindenyl) titanium 
dichJonde; 

5 

(dmietkyl)silandiyl-(3 -trimetliylsiloxypropy iafnido)(cylopentadienyl) tit allium dichioride; 
(dimethyl)silandiyl-(3 - triinethylsilox\*propylamido)(tetramethylcylopentadienyl) titanium dichioride; 
( dimethyl)silandiyl-(3 -trimet hylsiloxy propylamido)( 1 -indenyl) titanium dichioride; 
(dimethyl)sUandiyl-(3-trimethylsiloxypropylamidoX9-fluorenyl) titanium dichioride; 
10 (dimethyl)silandiyl-(3-trimethy^ titanium dichioride; 



trimethylstloxy-methoxy (nieThyl)silandiyl-(tenhutylamido)(cyIopentadienyl) titanium dichioride; 
trimethylsuoxy-meUioxy(methyI)sUan^ titanium 
dichioride, 

1 5 trimcthylsiloxy-methox>'(methyl)silandiyl-(tertbutylamido)( 1 -indenyl) titanium dichioride; 

trimethyisiloxy-methoxy(methyl)silandiyl-(tertbutylamido)(l -(2-methyl-indenyt)) titanium dichioride; 
trimethylsiloxy-methoxy(methyl)silandiyl-(tertbut>1amido)(9-fluorenyl) titanium dichioride; 
trimethylsiloxy-methoxy(methyl)silandiyi-0 titanium dichioride; 

20 trimethylsiiox>*-ethoxy(methyl)siIandiyl-(tertbutytaiTiidoKcyIopentadienyl) titanium dichioride; 

trimethyIsiloxy-ethoxy(methyl)sU^ titanium dichioride; 

Uiinethylsiloxy r -etlioxy(methyl)silaii<Hyl-(tei1butylaniido)( I -indenyl) titanium dichioride; 

trimethylsiloxy-ethoxy(methyl)saandiyH^ titanium dichioride; 

trimetiiylsiIoxy-ethoxy(methyl)silandiyl-(tertbutylamido)(9-fluorenyl) titanium dichioride; 
25 trimethylsUoxy-ethoxy(methyl)silan^ titanium dichioride; 

Uimethylsiloxy-ethyHdimethyO titanium 
dichioride; 

trimethyIsiloxy-ethyl-(dimethyl)silyl-(methyl) sUandiyl<tertbutyIamido)(telrainethylcyclopentadienyl) 
30 titanium dicliloiide; 

triniethylsiloxy-ethyl-(dimethyl)silyKmethyl)sUandiyl-(tertbulylamido)(l -indenyl) titanium dichioride; 
trimethylsiloxy-ethyl-(dimetliyl)sUyl-(methyl)silandiy^ titanium 
dichioride; 

trimethylstloxy-ethyi-(dimethyl)silyl-(methyl)silandiyl-(tertbutyl 

35 
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trimethylstfoxy-ethyi-tdimethyl)s^ titanium 
di chloride; 

triniethylsiioxyethyi-(rnerhyl)methylene(tertbutylanudo)(cylopentadienyl) titanium dichioride; 
trimethylsttoxyethyl-(methyl)methylei^ titanium dicliloride; 

trimetliyisiloxyetbyl-(niethyl)iaethylene(tertbutylaiiiido)( 1 -iiidenyl) titanium dicliloride; 
tiimethylsiloxyethyl-(metliyl)methylene(tertbutylainido)( 1 -(2-methyl-indenyl)) titanium dichioride; 
trimethylsiloxyethyl-(methyi)metliylene(tertbutylanudo)(9-fluorenyl) titanium dicliloride; 
trimethylsiloxyethyl-(methyl)methylene(tertbut>1ajnido)(9-(2-methyl-fluorenyl)) titanium dichioride; 



trimethylsiloxypropyl-(methyl)metiiylene(tertbutylajnido)(cyIopeiUadienyl) titanium dicliloride; 
trimethylsrioxvi?ropy!-(methy])m titanium dichionde; 

truiiethylsiioxypropyl-(methyOmethyiene(tenbutylaimdo)(mde titanium dicliloride; 
trmiethylsnoxypiopyl-(methyl)met^ titanium dichioride, 

1 5 trimethylsUox>^ropyI-(methyl)mcthylene(tertbutylamido)(9-fluorenyl) titanium dichioride; 

trimethylsiloxypropyl-(methyl)methylene(tertbutylamido)(2-methyl-fl^ titanium dichioride; 

trimethylsiiox>'-methoxy r (methyl)methylene(tertbutylarnido)(cylopentadienyl) titanium dichioride; 
truTiethylsiloxy-methoxy(methyl)me^ titanium 
20 dichionde; 

trimethy isiloxy-niethoxy(methyl)methylen(tertbutylainido)( 1 -indenyl) titanium dicliloride; 
triiiiethylsiloxy-methoxy(methyOui^ titanium dicliloride, 

trimethylsiloxy-methoxy(methyl)methylen^ titanium dichioride; 

trimethylsiloxy-methoxy(methyl)methylen^^^ titanium dichioride; 

25 

trimethylsilox> r -ethox>-(inethyl)methyiene(tenbutyiamido)(cyiopentadienyl) titanium dichioride; 
trimethylsiloxy-ethoxy^niethyl)m titanium 
dichionde; 

trimethylsiloxy-ethoxy-(ineihy l)methylen(tertbutylamido)( 1 -indenyl) titanium dichioride; 
30 tiiinethylsiloxy-ethox>'-(niethyl)methylen(tertbutylaimdo)( 1 -(2-metliyl-indenyl)) titanium dichioride, 
trimethylsiioxy-ethoxy-(methyl)methylen(tertbutylamido)(9-fluorenyl) titanium dichioride; 
trimeUiylsiloxy-ethoxy-(methyl)m titanium dichioride; 

trimethyIsiloxy-ethyl-(dimethyl)silyl-(methyl)methylene(tertbutyIamido)(^ titanium 
35 dicliloride; 
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trimethylsiloxy-ethyl-(dimethy])sUyl (methyl) methylene (tertbutylamido) (tetramethylcyclopentadienyl) 

titanium cUchloride; 

triinclbylsuo^hyK^^ 

tnmethylsiloxy-ethyKdimethyl)s.lyl^ titanium 
5 dichloride; 

trhnethylsDoxy-ethyKd^ 

trimethylsuoxy^thyKdimethyl)suyHm^^^ titanium 
dichloride; 

10 trimethylsiloxyethyl(metIiyt)silandiyiKtertbutylamido)(cylopentadienyl) zirconium dichloride; 

trimelhylsiloxyethyl(me^ 
trimethylsiloxyethyKmethyi)silandiy^ 
triinethylsuoxy e diyl<methyl)s^^ 
Uuneuiyls'uoxyeUiyl(nieuiyl)sM^ 
1 5 trimethylsiloxyethyl(me^ zirconium dichloride; 

trimethylsiloxyethyl(metl^^ 

(dimethyl)silandiyKtertbutytamidoX3^ 
dichloride; 

20 (dimethyl)siland«yKtertbutylanudo)( l-(3-tnmethylsiloxyetliylindenyl) zirconium 
dicliloride; 

(dhnethyl)saandiyK24rimeUiylsiloxyethylarnido)(cylopenta*enyl)zircoru^ 

(dimethyl)silandW2-trimeth^ 
25 (dimethyl)sUandiyl-(2-trimethyl5iloxyethylamidoXl -indenyl) zirconium dichloride; 
(dimethyl)saandiyK2-trime^ 

(dimethyl)suandiyK2-trimethylsUoxyethylanudo)(l-(2-methylbenzomdenyO 

trimethylsuoxypropyl(methyl)siland^ 

30 triinettaylsiloxypio^^ 

trimethylsilox>Tropyl(mcthyl)sil^^ 
trimethylsiloxy T ropyl(methyl)s^ 
trimethylsuox}Tropyi(methyl)sil^ 

35 trimethylsiloxypropyl(methyl) 
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(dimethyl)silandiyl-(tertbulyiamido)(3 -(tnmethy Isiloxypropylcylopentadienyl) zirconium dichloride; 
(dmiethyl)sUandiyl-(tertbutylamido)( i -(3-trimethylsiloxypropylindenyi) zirconium dichloride; 

(dimethy!)si!andiyl-(3-tnmethyJsilox\propytanudoXcylopentadienyl) zirconium dichloride; 
5 (dimethyl)silandiy l-(3 -trimel hylsiloxypropylainido)(teirainetliylcyiopentadienyl) zirconium dichloride, 
(dimethyi)silandiyl-(3 -triinethylsiloxypropy lamido)( 1 -indenyl) zirconium dichloride, 
(dimethy0silandiyl-(3 -trimethylsiloxypropylamido)(9-fluorenyl) zirconium dichloride; 
(dimetiiyl)silajidiyl-(3-triinethylsiloxypropyIaLrnido)( I -(2-methylbenzoindenyI) zirconium dichloride; 

10 trimethylsiioxy-methoxy (meThyl)sUandiyi-(tertbutyIaniido)(cylopentadienyl) zirconium dichloride; 

trimethylsttexy-methoxy(methyl>ilan zirconium 
dichloride; 

truneihylsUox\ ? -methoxy r (methyl)silandiyl-(tertbutyiainido)(l-indenyI) zirconium diciiloride; 
trimetiiylsiloxy-methoxy(metiiyl)silaiidiyl-(tei tburylauiido)( 1 -(2-methyl-indenyl)) zirconium diciiloride; 
1 5 trimethylsitoxy-methoxy(methyl)silandi zirconium dichloride; 

trimetJiylsiloxy-methoxy(methyl)silmidiyl-(tertbutylairudoX9-(2-methyl-fluor zirconium dichloride; 

trimethyisiloxy-ethoxy<methyl)sUandiyl-(tertbutylainido)(cylopentadienyl) zirconium dichloride; 
trmiethylsi!oxy-ethoxy(metbyl)silan&^ zirconium 
20 dichlonde; 

triinethylsilox>'-ethoxytniethyl)silandiyl-(lertbutytainido)( 1 -indenyl) zirconium dichloride; 
Uimethylsaoxy-etlioxy(methyl)sUaiiuiyl-(teitbulylaiiudo)(l -(2-methyl-iudeuyl)) zirconium dichloride, 
t rimet hylsiloxy-ethox>*(methyl)silaiidiyl-(tertbutylamido)(9-fluorenyl) zirconium dichloride; 
trimetiiylsUoxy-ethoxy(methyl)sUandr^^ zirconium dichloride; 

25 

trimethylsiloxy-ethyi-(dimethyl)siiyl-(^^ zirconium 
diciiloride; 

trimethylsiloxy-ethyI-(diniethy1)5)lyKiTiethyO siiandiyI-(tertbutylamido)(tetramethylcyclopentadienyl) 
zirconium dichloride; 

30 trimethylstfoxy-ethyl-(dimethyl)s^ zirconium dichloride, 

trimethylsiloxy-ethyl^diinethyl)siIyl-(methyl)site^ zirconium 
diciiloride; 

trimetJiylsiloxy-ethyl-(dimethyl>^ zirconium dichloride; 

trimethylsiloxy-ethyl-(dtmethyl)$Uy*^^ zirconium 
35 dichloride; 
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trixnettylsUoxyethyH^ 
trimethylsUoxyethyKmethyl)niethyte^^ 
tri!iielliylsiloxyeUiyl-(iiiethyl)melhtf 
trimethylsiioxyethyKmethyl)metliyle M ^ 
5 triinelhyis>iIoxyethyl-(meth> l)methylene<tertbutylarnidoX9-fluorenyI) zirconium dicliloride; 
trimeUiylsiloxyethyKmethyl)me^ 

trimeuiylsUoxypropyHmethyl)methylene(tert^^^ 

trimethylsUoxypropylKmethyl)methylene(tertbut>laixiido)Ctetramethylcyclop zirconium 
10 dichloride; 

trimethylsUoxypropylKtitethyl)triethylene(tertbutylamido)(indenyl) zirconium dichloride; 
trimethylsilox>propylHmethyl)methylene(tertbutylamidoX2-methyl-indenyl) zirconium dichloride; 
trunethykiloxypropyl-(methyl)me^ 
uunel!iylsiloxypiopyl-(methy^ 

15 

trimethylstfoxy-methoxy(methyl)methyte^^^ 

trimethylsiloxy-methoxy(methyl)me^ zirconium 
dichloride; 

trimethylsUoxy-methoxy(niethyl)metl^^ 
20 tnmethytaloxy-mertH^ 

tiimethyisiloxy-methox>tmethyl)u^ 
trimethy!siloxy-niethoxy(methyl^^^^ 

trimetiiylsiloxy^thoxyKmethyl)»iethylene(tertbutylamido)(cj'lopentadienyO zirconium dichloride; 
25 trimethylsiloxy-ethoxy^methyl)methylene(tertbutylarmdoXtetramethylcyclopentadienyl) zirconium 

dicliloride; 

trimethylsilox>'-ethoxy-(methyl)methylen(tertbutylainidoX 1 -indenyl) zirconium dichloride; 
triinethylsiloxy-ethoxy-(methyl)methy^ 
trimelhylsiloxy-ethoxy^methyl)methyte^^^ 
30 trimethyhUoxy-ethoxyKinethylJmeU^^ 

trimethylsnoxy-ethyHdimeu^^^^ zirconium 
dichloride; 

trimethylsUoxy-ethyKdimethyl)silyl (methyl) methylene (tertbutylamido) (tetramethylcyclopentadienyl) 
35 zirconium dichloride: 



BNSDOCID <E1 985001 0102> 



33 



9 



9 



trimethylsUox> ? -ethyl-(diniethyl)silyl-(methyi)metMene(tertbutylamido)(l -indenyl) zirconium dichloride; 
trimeThylsiloxy-ethyKdimethyl)s^ zirconium 
dicliloride, 

trimethylsiloxy-ethyl-(dtmethyl)siJyl-(^ zirconium dichloride; 

5 trimethylsfloxy-eihyl-(diuiethyl)sayl-(methyl)meth^ zirconium 
dicliloride, 

trimethylstloxyethyl(methyl) silandiyl-oxo(cylopentadienyl) titanium dichloride; 
trimethylsttoxyethyl(methyl) silandiyl-oxo-(tetramethylcyclopentadienyl) titanium dichloride; 
1 0 trimethylsUoxyethyi(methyl) silandiyl -oxo( 1 -indenyl) titanium dichloride; 

trimethytsiloxyethyi(methyl) silandiyl-oxo(I-(2-methyl-indenyl)) titanium dichloride; 
tninethylsiloxyerhyl(meihyl) siiandtyl-oxo(9-tluorenyt) titanium dichloride; 
trimethylsiloxyethyl(methyl) silandiyl-oxo(9-(2-methyl-fluorenyl)) titanium dictiloride; 

1 5 trimethylsiloxypropyl(methyl) s*riandiyl-oxo(cylopentadienyl) titanium dichloride; 

trimethylsiloxypropyl(methyl) silandiyl-oxo(tetramethylcyclopentadienyl) titanium dichloride; 

trimethylsiloxypropyl(methyl) silandiyl-oxo(l -indenyl) titanium dichloride; 

trimethylsiloxypropyl(meThyl) silandiyl-oxo(l-(2-methyl-indenyl)) titanium dichloride; 

trimethylsiloxypropyl(methyl) silandiyl-oxo(9-t]uorenyl) titanium dichloride; 
20 triniethylsiloxypropyJOnethyl) sjlandiyl-oxo(9-(2-methyl-rluorenyl)) titanium dichloride; 

trimethylsiloxy-methoxy(methyl) silandiyl- oxo(cylopentadienyl) titanium dichloride; 
trimethylsiloxy-methoxy(methyl) silandiyl-oxo(tetramethylcyclopentadienyl) titanium dichloride; 
trimethylsiloxy-metlioxy(methyl) silandiyi-oxo( 1 -indenyl) titanium dichloride; 
25 trimethylsiloxy-methoxy(methyl) silandryl-oxo(l -(2-methyl-indenyl)) titanium dichloride; 
trimethyisiloxy-methoxy(methyl) silandiyl-oxo(9-fluorenyl) titanium dichloride; 
trimetbytsiloxy-methoxy(methyl) silandiyl-oxo(9-(2-methy!-fluoreny!)) titanium dichloride; 

trimethylsiloxy-ethoxy(methyl) silandiyl-oxo(cylopentadienyi) titanium dichloride; 
30 trinieth>lsiloxy-ethoxy(methyl) silajtidiyl-oxo(tetramethylcyclupeatadienyl) titanium dicliloride, 
trimethylsiloxy-ethoxy(methyl) silandiyl-oxo(l -indenyl) titanium dicliloride; 
trirnethylsiloxy-ethoxy(methyl) silandiyl-oxo(l-(2-methyl-indenyl)) titanium dichloride; 
trimethylsiloxy-ethoxy(methyl) siiandiyl-oxo(9-fluorenyl) titanium dichloride; 
trimethylsiloxy'-ethoxy(methyl) silandiyi-oxo(9-(2-methyl-fluorenyl)) titanium dichloride; 

35 
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triiiiethylsilox> r -ethyi-(dimethyl)silyl-(inethyO sttandiyl-oxo(cylopentadienyl) titanium dichloridc; 
trimethylsUoxy ? -ethyl-(dimethyl)silyl-(methyl) silandiyl-oxo(tetramethylcyclopentadienyl) titanium 
dichloride; 

tnniethylsiloxy-ethyKdunethyl)silyl-(niethyi) siiandiyl-oxo(l-indenyl) titanium dichloride; 
5 trim€thy1siioxy-ethyI-(dimefhyl)siIyl-(methyl) silandiyl-oxo(l-(2-methyl-indenyl)) titanium dichloride; 
trimetliyJsiIoxy-etii3 l-(alniethyI)silyl-(raet}iy!) silandiyl-oxo(fluoreiiyl) titanium dicliloride, 
trimethylsiloxy-ethyl-(dimcthyl)silyl-(methyl) silandiyl-oxo(9-methylfluorenyl) titanium dichloride 

The metaliocene compounds according to the invention can he prepared according to the methods 
10 disclosed in F,P 975001 87.6 which is herewith enclosed by reference. 

Supports useful in the preparation of the heterogeneous catalyst of the invention are inorganic oxides, such 
as: silica, alumina, silica alumina, aluminium phosphates and mixtures thereof, which result in supported 
catalysts with contents in transition metal between 0.01 and 10% by weight, preferably between 0.1 and 
1%. 

1 5 The inorganic oxide, before treatment with the metaliocene, is treated in such a way that it has deposited 

on its surface an alumoxane. Alumoxanes suitable for the preparation of the support are those represented 
by the formulas: 



20 



(RMO) n R(R-Al-0) m AlR 2 



wherein R is alkyl or aryl group containing from 1 to 20 carbon atoms; n ranges from 1 to 40, preferably 
from 5 to 20 and m ranges from 3 to 40 preferably from 3 to 20. 

Generally, in the preparation of alumoxane from, for example, aluminum trimethyl and water, a mixture of 
linear and cyclic compounds are obtained. 
25 The alumoxane can be prepared in a variety of ways. For example, they are prepared by contacting water 
with a solution of aluminum trialkyt, such as, for example aluminum trimethyl, in a suitable organic solvent 
such as benzene or an aliphatic hydrocarbon. 

The treatment of the inorganic porous support can be done according to any method known in the art. For 
example the alumoxane can be deposited onto the surface of the inorganic support by dissolving the 
30 alumoxane into a suitable solvent and adding the inorganic support into the solution, or it can be deposited 

onto the surface of the porous support by precipitation in the presence of the support. 
It is also possible to form the alumoxane directly on the surface of the porous support by reacting an 
aluminum alkyl with the hydration water present onto the support surface. 

A method that can be fit for preparing supported catalysts according to this invention consists in the 
35 impregnation, under anhydrous conditions and inert atmosphere, of the solution of any metaliocene of 
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formula I, II or III, or a mixture thereof, on the treated supporting material at a proper temperature, 
preferably between -20 C C and 90 °C\ The supported catalyst that contains the metallocene can be obtained 
through filtration mid washing with a proper solvent, preferably an aliphatic or aromatic hydrocarbon 
without polar groups. 

Another method that can properly be used consists in depositing the metallocene on the treated support by 
using a solution of the compound that has to be heterogenized, eliminating the solvent tlirough evaporation 
and then wanning the solid residue at a temperature between 25 and 150° C. Besides, the resulting residue, 
obtained by this process, can be subjected to washing and subsequent filtration. 

The supported catalyst does not require addition of alumoxane or ionizing compound to the reactor, but 
only a certain amount of aluminium trialkyl. This fact constitutes a further clear advantage in view of most 
polymerization process which require large amounts of aluminoxane. 

The most proper polymerization procedure can change according to the chosen type of polymerization 
process (suspension, gas phase, solution or in bulk). 

For the polymerization in suspension, the cocatalyst can previously be mixed with the supported solid 
1 5 catalyst, can be added to the polymerization medium before the supported catalyst, or both operations can 

be sequentially realized. 

The process consists in putting in contact the monomer, or, in certain cases, the monomer and the 
cotnonomer, with a catalytic composition according to the present invention, that includes at least one 
supported metallocene complex of formula I, II or HI, at a proper temperature and pressure. 

20 Suitable oJerins that can be used as comonomers to obtain ethylene copolymers are alfa-oietins such 
as propylene, butene, hexene, oclene, 4-methyl-l-pentene and cyclic olefins and can be used in proportioas 
fiom 0,1 to 70% by weight of the total of the monomers. In the case of homopolyinerization of ethylene, 
the density of polymers ranges between 0,950 and 0,965 g/cm 3 ; in the case of copolymerization of 
ethylene, the density is as low as 0,900 g/cm 3 . 

25 To control the molecular weight of the obtained polymers, hydrogen can optionally be used as a chain 

transfer agent in such proportions that the hydrogen partial pressure, with respect to the olefin one, be 
from 0,01 to 50%. 

In the particular case of the polymerization technique known as suspension process or controlled particle 
morphology process, the used temperature will be between 30° and 100 °C, the same which is typically 
30 used in gas phase. 

The used pressure changes according to the polymerization technique; it ranges from atmospheric pressure 
to 350 MPa. 

It has been surprisingly found that the presence of the group -OSiR n 3 is essential in order to obtain 
excelleut results in term of catalyst activity. If a group Si-Cl is present on the metallocene instead of the 
35 group RtoSiR 1 ^, the result is clearly inferior. Although it is not yet possible to describe exactly the 
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interaction taking place between alumoxane and trialkyisiiiloxy group, it seems very clear that it results in a 
catalyst presenting unique balance between activity of the catalyst and morphology of the obtained 
polymer, even better than the results disclosed in patent EP 97500187.6. 

The activity of the catalyst according to the invention has been measured in homogeneous catalysis and 
5 onto silica impregnated with MAO. The same conditions have been used for metallocenes containing a Si- 
Cl group and for metallocenes which do not contain a functional group which can react with silica. Table I 
shows that the metallocene according to the invention is slightly less active under homogeneous condition 
than the corresponding non-functionalized metallocene, but it becomes much more active when supported 
onto treated silica. The same conclusions apply when comparing the metallocene according to the 
10 invention with the metallocene containing a Si-Cl group. 

The following examples are described in order to better understand the invention. The materials, the 
chemical compounds and the conditions used in these examples are illustrative and do not limit the scope 
of the invention. 

15 

EXAMPLES 



PREPARATION OF SUPPORTED FUNCTIONALIZED METALLOCENES 



♦ 



20 EXAMPLE 1 

Hetercgenization of (S-trimethylsiloxxpropycyclopentadienyl) (cyclopentadietryl) zirconium dichloride on 
silica modified with MAO. 

In a flask of 250 ml of capacity it was weighed 5 g of silica modified with MAO commercialized by Witco 
with a 24,7% weight of Al and it was added 120 ml of toluene. Then, it was added a solution in toluene of 
25 (3-trunethylsiioxipropylcyciopentadienyl) (cyclopentadienyl) zirconium dichloride (0,255 mmol of Zr). The 
reaction mixture was maintained under mechanic stirring at room temperature. After 2 hours of reaction 
the resulting solid was isolated by filtration and washed with consecutive fractions of toluene at 70° C up 
to a total volume of 500 ml. The solid was finally dried under vacuum for 24 hours. The Zr and Al content 
in the catalyst was determined by ICP and it was 0,29 % and 19,4 % by weight respectively. 

30 

COMPARATIVE EXAMPLE 2 

Heterogenization of (chlorodimethylsilylcyclopentadienyl) (cyclopentadienyl) zirconium dichloride on 
silica modified with KiAO. 

In a flask of 250 ml of capacity it was weighed 5 g of silica modified with MAO commercialized by Witco 
35 with a 24,7% weight of Al and it was added 120 ml of toluene. Then, it was added a solution in toluene of 
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(chlorodimethylsilylcyclopentadienyl) (cyclopentadienyl) zirconium dichloride (0,255 mmol of Zr). The 
reaction mixture was maintained under mechanic stirring at room temperature. After 2 hours of reaction 
the resulting solid was isolated by filtration and washed with consecutive fractions of toluene at 70° C up 
to a total volume of 500 mi. The solid was finally dried under vacuum for 24 hours. The Zr and Al content 
5 in the catalyst was determined by ICP and it was 0,40 % and 20,7 % by weight respectively. 

EXAMPLE 3 

Heterogenization of (chloromethylsilattdiyl)bis(cyclopentadie$iyl) zirconium dichloride on silica modified 
svithMAO. 

10 In a flask of 250 ml of capacity it was weighed 5 g of silica modified with MAO commercialized by Witco 
with a 24,7% weight of Al and it was added 1 20 ml ol toluene. Then, it was added a solution in toluene of 
(chloromethylsilandiyl)bis(cyclopentadienyl) zirconium dichloride (0,255 mmol of Zr). The reaction 
mixture was maintained under mechanic stirring at room temperature. After 2 hours of reaction the 
resulting solid was isolated by filtration and washed with consecutive fractions of toluene at 70° C up to a 

1 5 total volume of 500 ml. The solid was finally dried under vacuum for 24 hours. The Zr and Al content in 

the catalyst was determined by ICP and it was 0,36 % and 1 8, 1 % by weight respectively. 

PREPARATION OF SUPPORTED NON-FUNCTIONALIZED METALLOCENES 

20 EXAMPLE 4 

Heterogenization of biscyclopentadienyl zirconium dichloride on sihca modified with MAO, 
In a flask of 250 ml of capacity it was weighed 5 g of sihca modified with MAO commercialized by Witco 
with a 24,7% weight of Al and it was added 120 ml of toluene. Then, it was added a solution in toluene of 
biscyclopentadienyl zirconium dichloride (0,255 mmol of Zr). The reaction mixture was maintained under 

25 mechanic stirring at room temperature. After 2 hours of reaction the resulting solid was isolated by 
filtration and washed with consecutive fractions of toluene at 70° C up to a total volume of 500 ml. The 
solid was finally dried under vacuum for 24 hours. The Zr and Al content in the catalyst was deteraiined by 
ICP and it was 0,36 % and 18,4 % by weight respectively. 

30 EXAMPLE 5 

Heterogenization of (trimethylsilylcyclopentadienyl) (cyclopentadienyl) zirconium dichloride on silica 
modified with MAO. 

In a flask of 250 ml of capacity it was weighed 5 g of silica modified with MAO commercialized by Witco 
with a 24,7% weight of Al and it was added 120 ml of toluene. Then, it was added a solution in toluene of 
35 (trimethylsilylcyclopentadienyl) (cyclopentadienyl) zirconium dichloride (0,255 mmol of Zr). The reaction 
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mixture was maintained under mechanic stirring at room temperature. After 2 hours of reaction the 
resulting solid was isolated by filtration and washed with consecutive fractions of toluene at 70° C up to a 
total volume of 500 ml. The solid was finally dried under vacuum for 24 hours. The Zr and Al content in 
the catalyst was determined by ICP and it was 0,4 % and 21,2 % by weight respectively. 

EXAMPLE 6 

Heterogenization of (dimethylsilana^yl)bis(cyclopentadienyl) zirconium dichloride on silica modified with 
MAO, 

In a flask of 250 ml of capacity it was weighed 5 g of silica modified with MAO commercialized by Witco 
with a 24,7% weight of Al and it was added 120 ml of toluene. Then, it was added a solution in toluene of 
(dimethylsilandtyl)bis(cyclopentadienyl) zirconium dichloride (0,255 rnmol of Zr). The reaction mixture 
was maintained under mechanic stirring at room temperature. After 2 hours of reaction the resulting solid 
was isolated by filtration and washed with consecutive fractions of toluene at 70° C up to a total volume of 
500 ml. Hie solid was finally dried under vacuum for 24 hours. The Zr and Al content in the catalyst was 
1 5 determined by ICP and it was 0,37 % and 20,8 % by weight respectively. 

POLYMERIZATION WITH FUNCTIONALIZED SOLUBLE CATALYSTS 

EXAMPLE 7 

20 Copolymerization of etMene/l-hexene 

The reactions of copolymerization of ethylene/ 1-hexene were carried out in a reactor Buclii of 1,3 liters of 
capacity, under anhydrous conditions. The reactor, cliaiged with 600 nil of dry heptane, was conditioned at 
70°C and pressurized with ethylene up to 4 atm. Then, it was added 20 ml of 1-hexene, 2,7 ml of a 
solution of MAO 10% in toluene (commercialized by Witco) and finally 0,42 ml of a solution 4,7 x 10" 3 M 

25 in toluene of (3-trimethylsiloxi propyl cyclopentadienyl) (cyclopentadienyl) zirconium dichloride (0,002 

mmol of Zr). The polymerization reaction was maintained at 70 C C and a pressure of 4 atm for 15 minutes. 
At the end of the reaction, the reactor was depressurized and the obtained product was treated with 
acidified methanol. It was obtained 10,4 g of polyethylene (activity 5,2 x 10 6 g PE/rnoi M x h x atm) with a 
Mw of 172.800, MWD of 4 and a comonomer content of 1,77% molar. 

30 

EXAMPLE 8 
Polymerization of ethylene 

The polymerization reaction of ethylene was carried out in a reactor Biichi of 1,3 liters of capacity, under 
anhydrous conditions. The reactor, charged with 600 ml of dry heptane, was conditioned at 70°C and 
35 pressurized with ethylene up to 4 atm. Then, it was added 1,1 ml of a solution of MAO 10% in toluene 
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(commercialized by Witco) and 0,28 ml of a solution 2,8 x 10° M in toluene of 
(cliiorodimethylsiiylcydopentadienyl) (cyclopentadienyl) zirconium dichloride (0,0008 mmol of Zr). The 
polymerization reaction was maintained at 70°C and a pressure of 4 atm for 15 minutes. At the end of the 
reaction, the reactor was depressurized and the obtained product was treated with acidified methanol. It 
5 was obtained 8,1 g of polyethylene (activity 10,0 x 10* g PE/mol M x h x atm) with a Mw of 288.300 and 

MWD2.2. 

EXAMPLE 9 
Polymerization of ethylene 

10 The polymerization reaction of ethylene was carried out by following the method and the conditions 
described in example 8, but it was added 5,3 ml of a solution of MAO 10% in toluene (commercialized by 
Witco) and 0,93 ml of a solution 4,3 x 10 3 M in toluene of (chloromethylsilandiyi) bis (cyclopentadienyl) 
zirconium dichloride (0,004 rnmol of Zr). The polymerization reaction was maintained at 70°C and a 
pressure of 4 atm for 1 5 minutes. At the end of the reaction, the reactor was depressurized and the 

15 obtained product was treated with acidified methanol. It was obtained 5,1 g of polyethylene (activity 1,3 x 

10 6 g PE/mol M x h x atm) with a Mw of 162.000. 

POLYMERIZATION WITH NON-FUNCTIONALIZED SOLUBLE CATALYSTS 

20 EXAMPLE 10 

Copolymerization of ethylene/1 -hexene 

The reaction of copolymerization of ethylene w r ith 1-hexeiie was carried out by following the method and 
the conditions described in example 7, but it was added 2,7 ml of a solution of MAO 10% in toluene 
commercialized by Witco and finally 0,7 ml of a solution in toluene (2,7 x 10" 3 M) of biscyclopentadierryl 
25 zirconium dichloride (0,002 mmol of Zr). The polymerization reaction was maintained at 70°C and a 
pressure of 4 atm for 15 minutes. At the end of the reaction, the reactor was depressurized and the 
obtained product was treated with acidified methanol. It was obtained 16 g of polyethylene (activity 8,0 x 
10* g PE/mol Mxhx atm) with a Mw of 59.300, MWD 2.4 and a comonomer content of 1,08% molar. 

30 EXAMPLE 1 1 

Polymerization of ethylene 

The polymerization reaction of ethylene was carried out by following the method and the conditions 
described in example S, but it was added 1,1 ml of a solution of MAO 10% in toluene (commercialized by 
Witco) and then 0,3 ml of a solution in toluene (3,0 x 10" 3 M) of (trimethylsilylcyclopentadienyl) 
35 (cyclopentadienyl) zirconium dichloride (0,0008 mmol of Zr). The polymerization reaction was maintained 
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at 70°C and a pressure of 4 atm for 15 minutes. At the end of the reaction, the reactor was depressurized 
and the obtained product was treated with acidified methanol. It was obtained 13,5 g of polyethylene 
(activity 16,9 x 10 6 g PE/mol M x h x atm) with a Mw of 3 19.200 and MWD 2.3. 

5 EXAMPLE 12 

Polymerization of etltylene 

The polymerization reaction of ethylene was carried out by following the method and the conditions 
described in example 8, but it was added 5,3 ml of a solution of MAO 10% in toluene commercialized by 
Wit co and finally 0,87 ml of a solution in toluene (4,6 x 10" 3 M) of (dimethylsilandyil)bis(cyclopentadienyi) 
10 zirconium dichloride (0,004 mmol of Zr). The polymerization reaction was maintained at 70 C C and a 
pressure of 4 atm for 15 minutes. At the end of the reaction, the reactor was depressurized and the 
obtained product was treated with acidified methanol. It was obtained 1 1,7 g of polyethylene (activity 2,90 
x 10* g PE/mol Mxhx atm) with a Mw of 64.500 and MWD 3.5. 

1 5 POLYMERIZATION WITH FUNCTIONALIZED SUPPORTED CATALYSTS 



EXAMPLE 13 

Copolymerization of ethylene; 1 -hexene 

Tine reactions of copolymerization of ethylene with 1-hexene were earned out in a reactor Buchi of 1,3 
20 liters of capacity, under anhydrous conditions. The reactor, charged with 600 ml of dry heptane, was 
conditioned at 70 C C and pressurized with ethylene up to a pressure of 3,5 aim, then it was added 20 ml of 
1-hexene, 1 ? 7 ml of a solution of TIBA 1,34 M in heptane and it was finally added, tlu ough a oveipressure 
of ethylene of 0,5 atm, 0,179 g (0,0057 mmol of Zr) of the catalyst prepared according to example 1, The 
polymerization reaction was maintained at 70°C and a pressure of 4 atm for 15 minutes. At the end of the 
25 reaction, the reactor was depressurized and the obtained product was treated with acidified methanol It 

was obtained 13,8 g of polyethylene (activity 2,4 x 10 6 g PE/mol Mxhx atm) with a Mw of 178.600, a 
MWD of 2,4 and a comonomer content of 2,27% molar. 



EXAMPLE 14 

30 Polymerization of ethylene 

The reactions of polymerization of ethylene were carried out in a reactor Buchi of 1,3 liters of capacity, 
under anhydrous conditions. The reactor, charged with 600 ml of dry heptane, was conditioned at 70°C 
and pressurized with ethylene up to a pressure of 3,5 atm. Later, it was added 1,7 ml of a solution of TEBA 
1,34 M in heptane and it was finally added, through a overpressure of ethylene of 0,5 atm, 0,130 g (0,0057 

35 mmol of Zr) of the catalyst described in example 2. The polymerization reaction was maintained at 70°C 
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and a pressure of 4 atin for 15 minutes. At the end of the reaction, the reactor was depressurized and the 
obtained product was treated with acidified methanol. It was obtained 6 g of polyethylene (activity 1,1 x 
10 6 g PE/rnol Mxhx atm) with a Mw of 37S.500 and MWD 2.6. 
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EXAMPLE 15 
Polymerization of ethylene 

The polymerization reaction of ethylene was carried out by following the method and the conditions 
described in example 14, but it was added 2,4 ml of a solution of TIBA 1,34 M in heptane and 0,203 g 
(0,003 mmol of Zr) of the catalyst described in example 3. The polymerization reaction was maintained at 
70°C and a pressure of 4 atm for 15 minutes. At the end of the reaction, the reactor was depressurized and 
the obtained product was treated with acidified methanol. It was obtained 2,5 g of polyethylene (activity 
0,32 x 10 6 g PE/mol Mxhx atm) with a Mw of 159.600 and MWD 5.3. 

POLYMERIZATION WITH NON-FUNCTIONALIZED SUPPORTED CATALYSTS 



EXAMPLE 16 

Copolyinerization of ethylene/ I -hexene 

The reaction of copolymerization of ethylene with 1 -hexene was carried out by following the method and 
the conditions described in example 13, but it was added 0,144 g (0,0057 mmol of Zr) of the catalyst 
20 described in example 4. The polymerization reaction was maintained at 70°C and a pressure of 4 atm for 
15 minutes. At the end of the reaction, the reactor was depressurized and the obtained product was treated 
with acidified methanol It was obtained 2,8 g of polyethylene (activity 0,5 x 10 6 g PE/inol Mxhx atm) 
with a Mw of 157.900, (MWD) of 3,7 and a comonomer content of 1,53% molar. 

25 EXAMPLE 17 

Polymerization of ethylene 

The polymerization reaction of ethylene was carried out by following the method and the conditions 
described in example 14, but it was added 0,130 g (0,0057 mmol of Zr) of the catalyst described in 
example 5. The polymerization reaction was maintained at 70°C and a pressure of 4 atm for 15 minutes. At 
30 the end of the reaction, the reactor was depressurized and the obtained product was treated with acidified 
methanol. It was obtained 6,2 g of polyethylene (activity 1,1 x 10 6 g PE/mol Mxhx atm) with a Mw of 
327.600 and MWD 2.3. 

EXAMPLE 18 
3 5 Pol) merization of etljyhne 
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The polymerization reaction of ethylene was carried out by following the method and the conditions 
described in example 14, but it was added 2,4 ml of a solution of TIBA 1,34 M in heptane and 0,179 g 
(0,008 mmol of Zr) of the catalyst prepared according to example 6. The polymerization reaction was 
maintained at 70 U C and a pressure of 4 atm for 15 minutes At the end of the reaction, the reactor was 
5 depressurized and the obtained product was treated with acidified methanol. It was obtained 2,4 g of 
polyethylene (activity 0,3 x 10* g PE/inol Mxhx atm) with a Mw of 86.900 and MWD 4.7. 

EXAMPLE 19 

Copolymerizaiion of etfiytetie/ 1 -hexene in Autoclave 

10 The reaction of copolymerization of ethylene with 1-hexeue was carried out in an autoclave of a capacity 
of 2 liters, under anhydrous conditions. The reactor, charged with 1 1 of dry isobutane, 124 ml of 1-hexene 
and 0,6 ml of a solution of TIBA L34 M in heptane, was conditioned at a temperature of 90°C. Later, it 
was added 0,1 g (0,003 mmol of Zr) of the catalyst prepared according to example 1 and the reactor was 
pressuiized with ethylene up to a total pressure of 40 atm. The copolymerization reaction was maintained 

15 at 90°C and at a pressure of 40 atm for 60 minutes. At the end of the reaction, the reactor was 

depressurized and it was obtained 365 g of polyethylene (activity 5 x 10 6 g PE/moi Mxhx atm) with a 
Mw of 135.000, MWD of 2, a comonomer content of 1% molar, an bulk density of 0,3 g/cc, a particle 
medium size of 0,6 mm and a distribution of particles sizes as it is shown in fig. 1. 
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TYPE OF CATALYST 


EXAMPLE 


METALLOCENE 


ACTIVITY x 10 6 




Homogeneous 


7 


V 


5,2 




Heterogeneous 


13 




2,4 




Homogeneous 


10 


Zr 


8,0 




Heterogeneous 


16 




0,49 




Homogeneous 


is 




10 




Heterogeneous 


14 




1,1 


i 


Homogeneous 


11 




16,9 




Heterogeneous 


17 




1,1 




Homogeneous 


9 


Me' \ X 


1,3 












Heterogeneous 


15 




0,32 



l^ipbii^SI^; 111 
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Homogeneous 


12 




2,9 


Heterogeneous 


18 




0,3 



Tabic I 
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CLAIMS 

1.- Heterogeneous catalytic system obtainable by reacting a porous inorganic support with an alumoxane 
and subsequently supporting al least one metallocene compound thereon, characterized in that the 
metallocene compound is defined by the following general formulas: 

(LR b ) 2 [LR k .KR I OSiR n 3) f ] s MX v I 



(R^siOR 1 ); 



,L^OSiR?) a (R^ a l 
X 




H Rl ° SiR?) a (R) k-a-l 
X 

m 

10 °^ VosiR?) g 

wherein: 

L, equal to or different from each other, is selected from the group comprising: cyclopentadienyl, indenyi, 
tetrahydroindenyl, fluorcnyl, octahydrofluorenyl or benzoindenyl; 

each R is independently selected from hydrogen, Cj-C* alkyl, C 3 -C 20 cycloalkyl, CVQa, aryl, C3-C20 
15 alkenyl, Cj-C^ arylalkyl, C-C^ alkyiaiyl, C 8 -C 20 arylalkenyl, linear or branched, optionally substituted by 

1 to 10 halogen atoms, or a group SiR n 3 ; 

each R 1 , equal to or different from each other, is a divalent aliphatic or aromatic hydrocarbon group 
containing from 1 to 20 carbon atoms, optionally containing from 1 to 5 heteroatoms of groups 14 to 16 
of the periodic table of the elements and boron ; preferably it is: CVC*, alkylene, C 3 -C;>ocyeloalkylene, C 6 - 
20 c 20 arylene, C 7 -C 20 alkenyl, C r C 20 arylaJkylene, or alkylarylene, linear or branched, or a group S\K\ 

each R n is independently selected from C r C>o alkyl , C 3 -C2o cycloalkyl CVC20 aryU CrC* alkenyl, Ct-C* 
arylalkyl, Q-Cto arylalkenyl or CVC^ alkylaryl, linear or branched; preferably R n is methyl, ethyl, 
isopropyl; 

each Q is independently selected from B, C, Si, Ge, Sn; 
25 M is a metal of group 3, 4 or 10 of the Periodic Table, Lanthanide or Actinide; 
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each X is independently selected from: hydrogen, chlorine, bromine, OR n , NR n 2 , C^C 20 alky! or C 6 -C 20 
aryl; 

V isNorO; 

when L is cyclopentadienyl k is equal to 5, when L is indenyl k is equal to 7, when L is fluorenyl or 
5 benzoindenyl k is equal to 9, when L is tetrahydroindenyl k is equal to 11 and when L is 

octahydrofluorenyl, kis equal to 17; 

z is equal to 0, 1 or 2; 

x is equal to l y 2 or 3; 

yis equal to 1, 2 or 3; 
10 x+y + zis equal to the valence of M; 

m is an integer which can assume the values 1, 2, 3 or 4; 

a and b are integers whose value ranges from 0 to k-1; 

f is an integer whose value ranges from 1 to k; 

g is 0 or 1; 
15 c and e are equal to 0 or 1; 

a + b 4 c is at least 1 ; 

a + g + cis at least 1; 

d is equal to 0, 1 or 2; 

when Q is B then c + d = 1; 
20 when Q is C, Si, Ge or Sn, then c + d = 2; 

when L* is N, then g + e = 1; 

when L' is O, then g ~ 0 and e = 0. 

2. - Heterogeneous catalytic system according to claim 1 wherein the group R r OSiR n 3 is selected from 
CH.-CII 2 -OSiMe 3 , CH,-CH 2 -CH 2 -OSiMe 3 , CH 2 -0-CH 2 -OSiMe3, 0-CH 2 -CH 2 -OSiMe 3 , SiMe 2 -CH 2 -CH 2 - 

25 OSiMe 3 , SiMe 2 -OSiMe 3 . 

3. - Heterogeneous catalytic system according to claim 1 or 2 wherein R 11 is methyl, ethyl, isopropyl; 

4. - Heterogeneous catalytic system according to claims 1-3 wherein M is titanium, zirconium or hafnium; 

5. - Heterogeneous catalytic system according to claims 1-4 wherein the alumoxane is represented by the 
formulas: 

30 

(RMO) a R(R-Al-0) m AlR 2 

wherein R is alkyl or aryl group containing from 1 to 20 carbon atoms; n ranges from 1 to 40, and m 
ranges from 3 to 40. 

35 
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6. - Heterogeneous catalyst system according to claims 1-5 wherein the inorganic support is selected 
from silica, alumin.T, silica alumina, aluminium phosphates and mixtures thereof; 

7. - Heterogeneous catalyst system according to claims 1-6 wherein the content in transition metal is 
comprised between 0.0 1 and 10% by weight. 

5 8.- Heterogeneous catalyst system according to claim 7 wherein the content in transition metal is 
comprised between 0.1 and 1% by weight. 

9. - Process for the polymerization of alpha olefins in slurry or in gas phase characterized by the use of 
the heterogeneous catalyst system of claims 1-8. 

1 0. - Metallocene compounds according to the following formulas: 

10 a-Ru>JLR fc ^R , OSiR n J ) x ] x MX r I 




15 



20 



25 




X 

m 



(R^ VosiR?) g 



wherein: 

L, equal to or different from each other, is selected from the group comprising: cyclopentadienyl, indenyl, 
tetrahydroindenyl. fluorenyl, octahydrofluorenyl and benzoindenyl; 

each R is independently selected from hydrogen, C,-C M alkyi, Q-C*, cycloalkyl, C S -C M aryl, C 3 -C 20 
alkenyl, C 7 -Cjo arylalkyl, C r C^ alkylaryl, Cg-C^, arylalkenyl, linear or branched, optionally substituted by 
I to 10 halogen atoms, or a group SiR n 3; 

each R 1 ,. equal to or different from each other, is a divalent aliphatic or aromatic hydrocarbon group 
containing from 1 to 20 carbon atoms, optionally containing from 1 to 5 heteroatoms of groups 14 to 16 
of the periodic table of the elements and boron ; preferably it is: C,-C M alkylene, C 3 -C M cycloalkylene, C s - 
C 20 arylene, C 7 -C 20 alkenyl, C 7 -C» arylalkylene, or alkylarylene, linear or branched, or a group SiR H j; 
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each R n is independently selected from C r C 20 alkyl , €3^20 cycioalkyl Q-C^aiyl, C 3 -C2« alkenyl, Cy-C^ 
arylalkyl Cg-C^ aiylalkeny! or C-C^ alkylaryl, linear or branched; preferably R n is methyl, ethyl, 
isopropyl; 

each O is independently selected from B, C, Si, Ge, Sn; 

M is a metal of group 3, 4 or 10 of the Periodic Table, Lanthanide or Actinide; preferably it is titanium, 
zirconium or hafnium; 

each X is independently selected from: hydrogen, chlorine, bromine, OR", NR\ C r C 30 alkyl or C 6 -C 20 
aryl; 

1/ is N or O 

when L is cyclopentadienyl k is equal to 5, when L is indenyl k is equal to 7, when L is fluorenyl or 
benzoindenyl k is equal to 9, when L is tetrahydroindenyl k is equal to 11 and when L is 
octahydrofluorenyl, k is equal to 17; 
z is equal to 0, 1 or 2; 
xis equal to 1,2 or 3; 
15 y is equal to 1, 2 or 3; 

x + y + z is equal to the valence of M; 
m is an integer which can assume the values 1, 2, 3 or 4; 
a and b are integers whose value ranges from 0 to k-1; 
f is an integer whose value ranges from 1 to k; 
20 g is equal to 0 or 1; 

c and e are equal to 0 or 1; 
a + b + cis at least 1; 
a + g + cisat least 1; 
d is equal to 0, 1 or 2; 
25 when Q is B then c + d = 1; 

when Q is C, Si, Ge or Sn, then c + d = 2; 
when L* is N, then g + e = 1; 
when V is O, then g = 0 and e = 0. 

characterized in that at least one L is a fluorenyl, benzoindenyl or octahydrofluorenyl ring, optionally 
30 substituted by C r C 20 alkyl , C,-C 20 cycloalkyl, Q-C^ aryl, C 3 -C 20 alkenyl, C r Q^ arylalkyl Cg-C^ 
arylalkenyl or C 7 -C? 0 alkylaryl. 



35 
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ABSTRACT 

The invention relates to heterogeneous catalytic systems obtainable by reacting a porous inorganic support 
with an aiumoxane and subsequently supporting at least one melallocene compound thereon, characterized 
in that the metaiiocene compound is defined by the following general formulas: 

5 

(LRJJLR l ^toSiR n j)J ] AIX y I 




wherein: 

L, equal to or different from each other, is selected from the group comprising: cyclopentadienyl, indenyl, 
tetrahydroindenyl fluorenyl, octahydrofluorenyl or benzoindenyl; each R is independently selected from 

15 hydrogen, Q-C* alkyl C 3 -C 20 cycloalkyl, Q-C^ aryl C^C^ aikenyl CVQ* arylalkyl, CyC^ alkylaryl 
C 8 -C 20 arylalkenyl, hnear or branched, optionally substituted by 1 to 10 halogen atoms, or a group SiR n 3 ; 
each R 1 , equal to or different from each other, is a divalent aliphatic or aromatic hydrocarbon group 
containing from 1 to 20 carbon atoms, optionally containing from 1 to 5 heteroatoms of groups 14 to 16 
of the periodic tabic of the elements and boron ; preferably it is: Cj-C^ alkylene, C 3 -C 20 cycloalkylene, C 6 - 

20 C 20 arylene, C 7 -C 20 aikenyl, C7-C20 arylalkylene, or alkylarylene, Hnear or branched, or a group SiR n 2 ; each 
R n is independently selected from Q-C^ alkyl , C 3 -Cx> cycloalkyl C 6 -C 20 aryl C^C*, aikenyl C 7 -C2o 
arylalkyl CyC^ arylalkenyl or Cy-C^ alkylaryl linear or branched; preferably R u is methyl ethyl, 
isopropyl; each Q is independently selected from B, C, Si, Ge, Sn; M is a metal of group 3, 4 or 10 of the 
Periodic Table, Lanthanide or Actinide; preferably it is titanium, zirconium or hafnium; each X is 

25 independently selected from: hydrogen, chlorine, bromine, OR u , NR\ C^Cjo alkyl or Q-C^ aryl ; L 5 is 
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N or O; z is equal to 0, 1 or 2, x is equal to 1, 2 or 3; y is equal to 1, 2 or 3; x + y + z is equal to the 
valence of M; m is an integer which can assume the values 1, 2, 3 or 4; a and b are integers whose value 
ranges from 0 to k-1, f is an integer whose value ranges from 1 to k; g is an integer whose value ranges 
from 0 to I; c and e are equal to 0 or 1; a + b + c is at least 1; a + g + c is at least 1; d is equal to 0, 1 or 2; 
when Q is B then c + d = I; when Q is C, Si, Ge or Sn, then c + d = 2: when L" is N, then g + e = 1; when 
L' is O, then g = 0 and e = 0. 

The invention also relates to the polymerization process making use of the above defined catalytic system. 



35 
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Fig. 1 
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